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Natal Bhi Lieht Association. 


Detailed Report of the Proceedings in 
Baltimore Last Week. 





The Largest and Most Suecessful Elec- 
trical Convention ever Held 
in the United States. 





A Number of Exceedingly Valuable and 
Interesting Papers Read and 
Discussed. 





The Next Meeting to be Held at Detroit, 
Michigan, in August. 





The first annual meeting of the National 
Electric Light Association convened in the 
Carrollton Hotel, Baltimore, Wednesday of 
last week, a summary of the first day’s pro- 
ceedings appearing in our last issue. The at- 
tendarce numbered nearly two huodred dur- 
ing the session, and theinterest displayed was 
very great. The splendid arrangements made 
by President Morrison, who resides in Balti- 
more, and his courteous staff, Messrs. Tux- 
worth, Garrett, McCourbray and others, 
were most complete in every particular, and 
we do not think that a single attendant left 
Baltimore with otber than the most agreeable 
impression of the hospitality of that city 
and its prominent electrical representatives. 
When the convention assembled at noon, 
Wednesday, President Morrison opened in 
the following brief address : 

“Gentlemen of the National Electric Light 
Associatt.n —The success which has attended 
our association so far must be very gratify- 
ing. Its numbers, its popularity and its use- 
fulness must also afford you a great deal of 
gratification. From a small group of men 
who gathered together at the Pacific Hotel, 
Chicago, one year ago, it has grown to an 
association numbering hundreds of members, 
and itsinfluence has already been felt through 
all the ramifications of the electric lighting 
business. We meet as scienti-ts and as practi 
The former indicates the course 
along which the practical man walk and 
achieve such results as past history promises 
the future. Baltimore extends the hand of 
welcome to you, and I may say just now that 
all electrical apparatus invented in this coun- 
try has had its birth or, to some extent, its 
fruition in this city. The telegraph, the tele 
phone the electric light, the electric loco- 
motive have, to some extent, first been made 
accomplished facts here. At our last meet- 
ing at the H tel Dam, in New York, a dis- 
tribution of the subjects presented to the 
convention was made to various committees, 
whose reports and the accumpanying papers 
you willbe called upon to consider. We have 
with us Maryland’s representatives and the 
mayor of the city. The subjec s to be dis- 
cussed will include electricity as an illumina- 
tor, arc vs. incandescent lights, the placing of 
wires under ground, operating expenses, and 
the relation of electric lighting to insurance 
The names of Dr. Otto Moses, Prof. George 
Benjamin, Major Heap, of the United States 
Navy; E. R. Weeks, KansasCity; Ralph W. 
Pope, George Worthington and C. J. H. Wood- 


cal men. 


berry, of New York, are asufficient guarantee 
of the intelligent manner in which their sub- 
jects are likely to be handled. Among 
those who have accepted invitations are 
Professor Rowland, of the Johns Hopkins 
University, whose reputation in electric 
matters is not confined to his own country. 
Lieut. Louis Duncan, of the United States 
Navy, chairman of the committee on the life 
tests of incandescent lamps and dynamos, in- 
stituted by the Franklin Institute, of Phila- 
delphia ; Prof. Kimball and Dr. Perkins, of 
the Johns Hopkins University. I have no 
doubt that during the session they will offer 
many valuable suggestions. I have pow the 
honor of introducing to you the Hon. James 
Hodges, mayor of the city of Baltimore, 
whose name has been for nearly half a cen- 
tury identified with everything that was 
beneficial to the city of Baltimore—one who 
not only encourages progress, but keeps 
along, step by step, by her side ; one whose 
words of welcome come not merely from the 
lips, but which are the genuine expression 
of the heart, the great heart of the hospitable 
people of Baltimore.” 

With this introduction, Mr. Hodges rose 
and delivered an address, in which he said: 

**As the mayor of Baltimore, I extend to 
the delegates of the National Electric Light 
Association a sincere and cordial welcome to 
this city. As itis one of geographical cen- 
trality, whose inhabitants are proverbially 
kind-bearted and hospitable, I deem it not 
e.otistical to remark that the place of your 
meeting is well chosen. I am only repeating 
a platitude when I say that safety to life and 
property and good living and good cheer are 
among the distinguishing characteristics of 
this community, and I underwrite this bond 
to you. 

‘‘The people of Baliimore cannot but feel 
a lively interest in the questions to be dis- 
cussed in this convention. It was here, in 
1844, that Morse first brought into successful 
operation his telegraphic line, connecting the 
cities of Baltimore and Washington. No 
grander result can ever be achieved by human 
genius over space and time. I witnessed its 
first operation at this end of the line ina 
brick building which stood on asmall part of 
the ground now occupied by the City Hall 
with a fecling of awe and wonderment from 
which I have never recovered. A few days 
afterwards 1 went to Washington with some 
friends on a visit, and was introduced to 
Prof. Morse in his office at the Capitol. He 
explained his ingenious invention to us with 
a display of enthusiasm which was as child- 
like as it was delightful. It was here, in 
1848, that George B Simpson exhibited the 
first successful sub-marine telegraph, the one 
now in practical use by all telegraph com- 
panies. 

‘*It was here, in 1878, that the first practi- 
cal test was made between the original Bell 
telephone and the Edison carbo. transmitter, 
which resulted in favor of Edison, and 
brought about the consolidation of the two 
interests. Baltimore was the second city on 


a large scale the system of electric lighting 
to its public thoroughfares ; 


tion the electric railroad, which connects the 
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meeting is most appropriately chosen. You 
have assembled here to develop and promote 
a science of great utility to the world ; and 
which, in my judgment, is only in the in- 
fancy of its application to the necessities and 
comforts of mankind. Asa means of pro- 
tecting life and property, the system of elec- 
tric lighting is only second in efficiency 
to an honest and efficacious police. Men 
are deterred from committing crimes under 
the glare of electric lights, though seemingly 
alone, for fear that some one from a distance, 
screened from view, may be lookingon. An 
electric light is a nocturnal joy to an honest 
man, but a scarecrow to a thief. 

“T will not venture to be instructive to this 
intelligent body of scientists, at whose feet 
I might sit to study the principles and ap- 
pliances of electricity, but I will ask your 
indulgence so far as to say what, doubtless, 
you already know, that recently the electric 
light has been utilized as a means to aid 
medical and surgical diagnosis, and to assist, 
by its internal application, to illuminate 
the various dark cavities of the human form, 
which surgeons and physicians have had no 
previous means of exploring. This has 
been accomplished by the invention and ap 
plication of an ingenious little electric light 
supplied from a small portable battery. 
But I will not talk to you any longer about 
a matter which you understand much _ better 
than I do. I will simply renew my best 
wishes for the success of your convention, 
and for the best possible mixture of social 
and intellectual enjoyment for yourselves 
while sojourning in our city. 

“IT would be pleased to see you all at 
the City Hall before you take your departure 
from Baltimore.” 

The report of the committee on the ‘‘ Prop- 


"er Construction and Maintenance of Wires,” 


was read by Mr. Weeks, of Kansas City. 


PROPER CONSTRUCTION AND MAINTENANCE 
OF CIRCUITS. 


Asthe subjects of underground conduit and 
incandescent lighting were assigned to other 
committees, the following notes will apply to 
aerial arc circuits only. 

Under the head of construction may be 
considered line-wire, supports, lamps and 
station connections; under that of mainte- 
nance, lines, lamps and dynamos. Since the 
important subject of line-wire was given to 
another committee, its discussion is omitted. 

To guard against ‘‘ trouble,” and to facili- 
tate its removal, the line should, as far as 
possible, be in sight from the ground, and 
should be so placed as to be readily reached. 
By such construction, trouble and the cost of 
attendance are reduced to a minimum, and 
one is freed from the endless complications 
of housetop work, with its manifold objec- 


| tions—é ¢., rights to be begged, bought or 


stolen; continuous delays in removing 
‘*trouble;” costly repairs to roofs, chimneys 
and fire-walls, together with all the thrilling 
adventures of a Boston line man. 

On some narrow and overcrowded streets 
it may be policy to erect iron standards, but 
the danger of tire and of ground shocks is so 
great with such supports that those of wood 


To prevent the insulations being cut by tie- 
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New York, as Mail } Matter | of the Second C lass, 
than one hundred feet apart. With the best 
material and good workmanship, and by 
paying more attention to the genera] appear- 
ance of the line, we may gain in efficiency 
and do much toward silencing the outcry 
against overhead wires. 

Aside from the necessity to comply there- 
with the rules of the Board of Underwriters 
should be observed, because they are founded 
in reason and are generally conductive to the 
interests of all parties. There must be a 
positive ‘‘cut out” on every loop. But, 
stead of placing it upon the building con- 
taining the lamps to be cut off, it bas been 
found better to provide for it a special pole 
or support as near as possible, of course, to 
the entrance to the Luilding, but independent 
of it or of any structure which is likely to 
be destroyed by fire By so doing, control 
of the circuit is retained in the event of the 
total destruction of the building containing 
the loop. There have been instances where 
such an arrangement would have saved 
the circuit and prevented loss from rebate. 
Where high tension currents are employed, 
porcelain should not be used for outside in- 
sulation. The best insulators for this service 
are of hard rubber and of glass. By means 
of well-blocks and brackets, rubber hooks 
and glass insulators may be used for all out- 
side work where it is common to employ 
porcelain knobs. 

In entering buildings additional insulation 
of hard rubber tubing should be used. To 
avoid damage from water have entrance 
holes bored upward from the outside, and let 
the wire run from a fixture placed below the 
exterior opening, so that all drip shall be 
away from the building. For Jike drainage 
purposes, glass insulators are to be set at an 
upward angle and rubber hooks pointed 
downward. 

Lamps must be suspended by some perfect 
insulator; vulcanized rings being the best 
known to our experience. The best service 
is given by stationary lamps. ‘This is es- 
pecially true of outside lights. Those hung 
with raising and lowering tackle are more 
liable to wear, breakage and variable con- 
tracts than are rigid lamps, and in cold 
weather the tackle may become so clogged 
with ice as to render them inaccessible. For 
hke reasons, when it is necessary to place 
the light toward the middle of the street, 
some device similar to the Brady mast-arm 
will prove most satisfactory 

Hoods should be sufticiently large, vot only 
to protect tne lamp from the weather, but to 
allow access to its works while it is in ser- 
vice. The conical form, since it offers least 
resistance to the wind, is preferable to other 
shapes 

Globes should be deep enough to cover the 
are when the lamp is trimmed full; and the 
aperture at the top should be no wider than 
will just allow the rod and holder to pass 
freely. 

The dynamo room should be a clean, dry, 
well ventilated apartment. In no other can 
electrical machinery be kept in a condition 
to do the best and most reliable work. Let 
every dynamo be set on some sort of frame 
by means of which the tension of the belt 
can be easily changed; and, in addition, let 
it be carefully insulated from this frame by 
blocks of paraffined wood or some other 
equally good insulation. Wires from the 
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machine to the switch-board are best run 
either by way of the ceiling or beneath the 
flooring. Under no circumstances should 
they be laid upon the floor, where they are 
not only in the way, but are sure to loose 
their insulation through dirt and wear. 

All station wires should be cased in rub- 
ber tubing as high as a man’s head, and 
cables and lines connected with the switch 
boards must have similar coverings to guard 
against short circuits, fire, and injury to em- 
ployes. To protect both machines and 
lamps, and the property of patrons, every 
circuit ought to have lightning-arresters at 
the station, one on each wire. 

The proper maintenance of lines requires 
that all other wires be excluded from electric 
light poles. The apparent economy of part- 
nership poles is more than offset by the in- 
creased care required to maintain lines in 
good condition. Such a combined system 
will result in greater danger of crosses and 
grounds, fires will be more frequent, and the 
lives of men, unacquainted with the hand- 
ling of electric light wires, will be jeopard- 
ized, 

The insulation of circuits should be tested 
several times daily, and all lines patrotled 
frequently. In searcaing for grounds, and 
in repairing open circuits, much time may 
be saved by using a magneto. Having at- 
tached the two wires of the open circuit to 
the station bell-box, the line man, with a 
duplicate magneto, goes to the break. When 
the wires are ready for connection, he uses 
the magneto to signal the station that the 
current may be turned on in five minutes, or 
some other previously determined period. 
In this way a search for a telephone, or a 
walk to the station will be avoided, and re- 
bates will be reduced. 

Dirt must not be allowed to accumulate 
on any part of the lamp. Rods, bases, 
switches, contacts, bushings, and globes 
should be kept clean, and screws well set. 
Rods require frequent burnishings with cro- 
cus cloth. Let there be a system of rigid 
inspection at varying intervals, and full and 
exact reports from the inspector as to the 
work of each lampman. 

If properly tended lamps, need very liitle 
adjusting. In nine cases out of ten adjust- 
ing simply means cleaning. But one man 
should attend to the adjustment of any set 
of lamps; and these, if properly cared for by 
the lampman, ought to run for a Jong period, 
with little other attention. As often as once 
in two years, at least, it is well for the lamps 
to be returned to the station to receive a 
thorough overhauling, and to be repainted 
that they may present as creditable an ap- 
pearance as possible. 

In the annual contract with the consumer, 
there should be a clause especially stating 
that any working with the lamp by other 
than electric light employes, will rclieve the 
lighting company from all responsibility for 
failure of light. Employes should be pro- 
vided with badges worn in plain sight. 

Machines run in series no not give as good 
results as when run singly. The tension is 
increased to the danger point, while oscilla- 
tion and all other kinds of trouble are more 
difficult to overcome. 

The insulation of dynamos must be tested 
as often as is that of the outside circuit, and 
all circuit connections and binding foot 
screws must be kept tight. 

Having given the machine the most favor- 
able setting, it still needs intelligent atten- 
tion to maintain it in an efficient condition. 
Except in an unusual emergency, the neces 
sity for calling an expert, will generally 
mean that the machine has not had proper 
care. The insulating parts will probably 
be found greasy and gummy and coated 
with metallic dust, which destroys insula- 
tion and causes trouble of various kinds. 

In conclusion, it may be said that if cir- 
cuits are properly constructed and cared for, 
they should work satisfactorily. If they do 
not do so, if they are in constant needs of re- 
pairs, if lamps require frequent adjustments, 
if bushings are continually burning out, the 
meaning is careless attendance; and of all 
this carelessness, failure in cleanliness will 
be found the most common fault. Given a 
well constructed circuit, cleanliness is the 


—- 
ounce of prevention that will obviate 90 per 


cent. of the vexations of electric lighting. 


Cooper, of Brooklyn, referring to the recom- 
mendation in the report to place poles 100 
feet apart, said that his company were 
placing their poles 200 to 230 feet apart. He 
thought that poles placed 100 feet apart 
would be too much like a picket fence. 

Mr. Weeks, in reply, referred to the 
fact that the insulation is very easily cut at 
the tie-wire. In order to prevent that, as 
large a tie-wire and as large an insulator as 
possible were used, so as to have a large 
bearing for the line and above all have the 
supports as near together as possible. Of 
course in some casesit is absolutely necessary 
to have the poles far apart. In cases where 
it is not practicable to construct in any other 
way, he would have long spans, but he con- 
sidered it advisable in most cases to shorten 
the span.- 

Mr. King, of Minneapolis, said “that in his 
city they were running some 225 lights sus- 
pended over the center of the street at the 
intersections, by means of a sheave pulley 
and winding drum. This system had been 
in operation a year. ‘‘ We have,” the 
speaker continued, ‘‘a great many zephyrs 
in the air there at this season of the year, 
sometimes snow and the thermometer gets 
dewn into the basement. I want to say 
that we have never experienced any trouble 
there. Our lamps work very satisfactorily 
indeed. We consider it very much the 
cheaper and preferable way and are very 
much pleased with the system.” 

Mr Cooper—‘‘ In what way is it cheaper?” 

Mr. King— ‘It is cheaper and more effect- 
ive. The apparatus which we use is the in- 
vention of a Minneapolis man. It costs 
us something like six dollars.”’ 

Mr. Cooper—‘* The cheapness is in the con- 
struction ?” 

Mr. King—‘‘ So far as attendance is con 
cerned we have had no expense from that 
whatever. We hang our lamps so that with 
our apparatus the lamps can be lowered 
within twelve feet of the sheet. We can 
bring them down to the sidewalk if we want 
to. A carriage can pass by thelamp without 
striking it. It also furnishes facilities for 
adjusting the lamp while the current is on. 
We have trimmers who take a 10-foot step- 
ladder and travel probably six miles, and 
clean 40 to 50 lamps in a day.” 

Mr. Cooper—‘‘ Then that is about half as 
much as they generally trim, isn’t it ?” 

Mr. King—‘‘Of course they can trim many 
more lamps in a store.” 

Mr. Cooper—‘‘ On a stationary pole they 
trim more than that. We have trimmed 75 
to 90 lamps on stationary poles. Therefore 
ours is cheaper.” 

Mr. King—“I wish you would tell me 
where I can hire one of those fellows. We 
set two poles and we run a telegraph wire 
across from pole to pole, and we put adouble 
sheave pulley on that wire. The upper 
sheave runs on this supporting wire and the 
cable which suspends the lamp runs through 
the lower one, and back to the winding 
wire.” 

Mr. Linnell said that in the east especially 
city authorities object to wires running across 
the streets on account of their interference 
with processions, etc. 

Mr. Ridlon thought that the liability to 
accident was the greatest objection to string- 
ing lamps diagonally across the street. He 
had known many cases where the moving of 
a lamp backward and forward had so worn 
the wire that it broke and allowed the lamp 
to fall. 

Mr. King said that in the system he had 
described they had a double support. The 
upper wire, which carries the sheaves and 
pulley, is the first. In addition to that they 
have a 44-inch wire rope so that if the upper 
wire should break there would be no danger. 
He would not hesitate to run a 500-pound 
weight on that galvanized wire and swing it 
there. 

Mr. Cooper said that his company had two 
poles with tackle like that described by Mr. 
King, and it broke and resulted in injuries 
to persons which cost the company $1,500. 
He thought the Brady mast-arm a good thing. 
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The objection has been recognized every- 
where that that plan is adopted, however, 
that you have a number of unsightly wires 
across the street.” 

Mr. Cooper—‘‘ I have had experience with 
both plans, and I found one satisfactory and 
the other not.” 

Mr. Weeks—“‘I have had experience with 
both. The cost of construction is less with 
the lamp on the top of the pole, or by the 
use of the Brady mast-arm set out of the 
street. The cost of maintenance has been 
shown to be less. So that, if we havea more 
economical construction and more economi- 
cal maintenance with that system, it seems to 
me the other must fall to the ground. Occa- 
sionally it is necessary to move a house. If 
that is done you have got to take all your 
tackle down. I know a case where a man 
got a little out with the light companies and 
hauled a 75-foot derrick up and down the 
street, and kept them moving their wires up 
and down the street hither and thither.” 

Mr. Cooper referred to another objection, 
which was that in putting out the lamps, a 
great many times the carbons were slid by. 

Mr. King—‘‘ We have not had that trouble 
and we do not have a man with a derrick, 
and a brass band parading our streets. Occa- 
sionally we have a house moved. Though, 
as rule, our people are well pleased when 
they get located and stay right in one spot. 
As to the first cost, the cost to us is that of 
drum and the sheave and the wire rope, and 
the piece of telegraph wire and one poll, and 
it is not expensive up in our country. It is 
very cheap.” 

Mr. Weeks mentioned the liability to varia- 
ble contacts as another objection to the 
system. It is almost impossible to keep 
your leading wires to the circuit tight in 
your binding posts. 

Mr. King—*‘ We have not met with that 
trouble in our experience.” 

Mr. Weeks—‘‘I think you have; I saw 
your light.” 

Mr. King — ‘‘ What time 
(Laughter. ) 

Mr. Smith, of Jamestown, N. Y.,—‘* We 
could not go to the expense of the gentlemen 
here who speak of erecting masts. We put 
one cable across the street, and we suspend 
the cable from the tops of buildings. We 
fasten a single sheave block in the center of 
the cable taking the lamp wires from the 
building to the lamp. We put the wires to 
binding posts and turn them around so they 
cannot get out, and we have no trouble with 
variable contacts at all. There is no neces 
sity of any winding drum at all. All we 
want is a hook. The man gets on a step- 
ladder, lowers his lamp, and the swing of the 
wires draws the lamp right on the side-walk, 
and he is out of the way of carriages and 
everything.” 

Mr. King—‘‘ We first began, asthis gentle- 
man suggests, with a rope and wound it as 
he suggests, and it occurred to us that any- 
one, if so disposed, might get up there and 
let our lamps down. Now we have arachet, 
and when the crank is pulled out, it takes 
some other crank—we have got lots of them, 
of course—to unwind it. We consider it 
reasonably safe. 

The secretary submitted his report. 

The treasurer’s report being called for, Mr. 
Cooper stated that the amount of cash on 
hand was $862.48, and that he had vouchers 
for all payments. 

Dr. Moses read a paper on ‘* Electricity as 
an IJluminant,” which will appear later. 

In reply to a question of Mr. Ralph W. 
Pope as to whether the Paccinotti machine 
was not originally intended as a motor, Dr. 
Moses said that Dr. Paccinotti, who was then 
an entirely unknown person, came to the 
Paris Exposition and exhibited three of his 
models. He had been investigating the sub- 
ject of motors, and before he had finished 
his machine the idea flashed through his 
mind that he would make it a generator, and 
the machine shows that he had that in- 
tention. 

The 
P. M. 


of night ” 


convention then adjourned till 4 





Morrison—‘‘ With the construction ! 





Wednesday Afternoon Session. 
After the convention was called to order 


In the discussion which followed, Mr. |danger whatever from the plan suggested. | at 4 o'clock, the secretary called the roll. 


The secretary read telegrams expressing the 
regret of the members at their inability to be 
present, and their wishes for the success of 
the convention, from George 8. Bowen, of 
St. Louis; the Fort Wayne Jenney Electric 
Light Company, and E. A. Sperry, of 
Chicago. 

A paper by Mr. John W. Beane, on the 
‘‘ History and Progress of Electric Lighting,” 
was read by Mr. Ryan. 

After a recess of ten minutes, a paper was 
read by Mr. T. C. Martin, of New York, on the 
‘* History and Progress of Electricity as Ap- 
plied to Motors.” 

The following resolution, proposed by Mr. 
Duncan, was adopted ; 

Reso’ved, That the associate members are 
entitled to all the privileges of the floor, ex- 
cept the right to vote. 

Mr. H. W. Pope proposed the following 
resolution : 

Resolved, That a committee be appointed 
by the chair to tabulate rates for lights exist- 
ing in the various companies represented in 
this convention, and that said committee 
report at the next session of the convention. 


The word ‘‘ public” was inserted in the 
resolution on the suggestion of Mr. Duncan, 
and it was then adopted. 

The president appointed on the committee 
Mr. H. W. Pope, Mr. Duncan, of Pittsburgh, 
and Mr. J. F. Noonan, of Paterson, N. J. 

Dr. Moses, referring to motors, said the 
method of distributing electricity from cen- 
tral points, such as the coal fields, can be 
accomplished by low-tension macbines. If, 
for instance, you burn your coal in the mine 
and simply transmit it to the surface to be 
stored, you can, by a proper arrangement of 
a series of battery systems, get your currents 
of any potential you please. You then will 
be able to insulate your line wire very 
properly. You can receive that safely at 
some city central station, there undergo a 
transformation into currents of low poten- 
lial and distribute it*then at the householders’ 
door. That would probably be the way in 
which we sball use electricity manufactured 
directly at the source of the fuel. 

Mr. Upton read a paper on ‘‘ Transmission 
of Power by Electricity,” given below: 

Mr. President and Gentlemen:—At the 
Electrical Convention held last August, 
in New York City, in a paper I had the 
honor to read at that time, in speaking of 
electric-lighting stations, the following re- 
mark was made: ‘‘There is one thing, 
it occurs to me, I think electric-light compa- 
nies should take into consideration, and that 
is, letting of power,” At the Edison Com- 
papy’s station, Lawrence, Mass., a large 
number of Sprague motors are used, which 
run all day. They use from half a horse- 
yower to tive horse-power each. These 
Sprague motors are all employed at a good 
profit, and it has always seemed to me that 
every electric-light company should use their 
power in the day-time to run small machin- 
ery. You have it in your stations, why not 
use it? 

Since then, information on this subject has 
been sought in every way and from all avail- 
able sources. Electric power, in many 
places, has for some time been sold from 
central stations, just as steam power has 
been sold, and with profit to both seller and 
buyer. In Boston, this has been done by the 
Daft Electric Power Company, using the 
Daft system, and considerations of the re- 
sults here attained will suffice to show the 
commercial value of electric transmissions. 

Dynamos are run by an Armington & 
Sims Company’s engine at a central station, 
supplying electric power to about thirty mo- 
tors in various parts of the city. It is sold 
at $150 per horse-power per year, the price 
at present being about the same as that for 
steam for small powers. It is a curious cir- 
cumstance that more power is sold than the 
engine can supply——a paradoxical state of 
affairs explained by the fact that almost no 
set of machinery is kept running steadily, 
and the company supplying power gains by 
the stoppages. At this station they have in 
use two Daft dynamos of 25 horse-power 
each, that are run by being belted direct to 
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a 50 horse-power Armington & Sims engine. 
The steam is generated in a steel tubular 
boiler set with the Jarvis furnace, and coal 
screenings are used for fuel. This power is 
transmitted all over the city, and is used for 
running all kinds of machinery, including 
sewing machines, ventilator fans, printing 
presses, elevators, and other work. The de- 
mand for power far exceeds the supply, as 
the company has let all the capacity of their 
engine, and have application for 300 horse- 
power more. It is the intention of this 
company to start a large central station to be 
run exclusively to let power. The present 
plant has been in operation over eighteen 
months, and the only interruption has been 
three hours, when other parties cut their 
wires by mistake. In many cases, these mo- 
tors have supplanted small steam engines, 
gas engines and hired power. Customers 
claim that the power is more regular than 
they have ever used before, even when 
coming from the adjoining buildings. There 
is in Boston one engine running twenty-nine 
elevators. If every elevator was used at the 
same time the engine would not have over 
one-half the required power. 

From all the information gained, the actual 
loss in the process of conversion of power 
into electricity and transmitting power from 
the dynamo to the receiver amounts to about 
40 to 50 per cent. The manufacturers of the 
dynamos claim only a loss of 30 to 40 per 
cent., but it is a safe calculation to allow a 
loss of one-half. This, as has been ex- 
plained, is more than made up by the excess 
of power that can be actually sold and paid 
for. Electrical transmission has the unpar- 
alleled advantage of being superior to the 
obstacle presented by distance. Then, again, 
it operates its miracles in perfect silence and 
repose. No force appears in the wire such 
as appears in shafting, in pipes with com- 
pressed air or water, in endless chains or 
belts ; and, in case of powerfnl currents, in- 
sulation is easy. The conductor can be 
bent or shifted in any way while transmitting 
many horse-power, provided, of course, its 
continuity be not interrupted. It can be 
carried around the sharpest corners, through 
the most private rooms, into places where no 
other transmitter of power could possibly be 
taken. There is nothing to burst or give 
way. Inshort, such a method of transmis- 
sion is the acme of dynamical science. At 
the present time steam is the foundation of 
electrical power. Water power is unsteady 
and not reliable. Gas motors are of limited 
power With improved steam engines 
belted direct to dynamos, and the Jarvis pro- 
cess of utilizing low cost waste fuels, the 
cost of making power has been reduced, 
within the past few years, fully one-half. 

The most important use to which the 
principle of electric transmission of power 
is at present being put, isthe running of street 
railways. It was only a littleover five years 
ago that the first electric railway was built in 
Germany, and to-day there are many in that 
country, where their practical success has been 
demonstrated. In France and England they 
are fast becoming popular, but it seems that 
those in America are yet almost of an exper- 
imental nature ; in this branch of electrical 
science, at ieast, America is far from fore- 
most. 

The advantages of electricity over steam 
for railway pu ‘poses are many and great. In 
the first place, the bulky locomotive is done 
away with, asthe electro or motor can be 
placed either under the car or on trucks by 
iiself; in either case great weight and room 
being saved. The machinery for converting 
the coal into the power, or, rather, extracting 
the power from the coal, is not portable, but 
stationary, and can be placed in the most 
convenient spot. For transmitting the 
power, in many casesno difficulty has been 
experienced in using one middle rail as the 
conductor. S metimes it has been found 
that the dirt sticking to the rails and the 
wheels formed a sort of crust so insulating 
as to prevent adequate communication 


From all the information 1 can gain on this 
subject, it is my opinion that the most prac- 
tical way will be to use wires on poles. 
I unders‘and ‘his sys'em is used in the West 
by the VanDepoele Company. The poles 





can also be made available for s tinging 
electric wires for both incandescent and arc 
ligh'ing. The fuiure of this system is filled 
with possibilities. 1t will eveniually become 
the motive power of all the present horse 
railroads. In a few years elevated electrical 
railroads will be as plenty as steam railroads 
are now, and in time it will supersede ‘he 
present sys em of :unning Jocomotives on all 
railroads—and why not? It is simply a 
question of cost of making power. It is ac- 
knowledged by every practical engineer that 
the present sys'em of making steam in loco- 
motive boilers is ex; ensive as well as waste- 
ful. The evapora'ion of pounds of water 
to each pound of coal consumed to make 
steam in locomo ive boilers does not average 
over three and one-half pounds of water, 
using the hest grades of bituminous coal, 
while with s ationary boilers set to burn coal 
screenings for fuel, an evaporation of nine 
pounds of water to one pound of fuel is 
made, and the reduction in cost of fuel is 
from one-'hird to one-half. It is only a 
question of time when all the different elec- 
tric lighting s ations in this country will use 
their engines in the day-time !o make puwer 
to be sold for manufacturing purposes, 
the same as they sell power in the form of 
electric lights now. They can also furnish 
power to run electrical railways, elevated or 
surface. The economy of this system over 
the cost of running horses, as used now, will 
be over 50 per cent. 

As to speed, it is impossible to give the 
limit which can be reached on electric rail- 
ways, because those so far constructed are 
on streets or in localities where very rapid 
transit is not possible or desirable. On the 
very first one built a rate of seven miles per 
hour was customary. On the Berlin rail- 
way, opencd in 1881, the greatest speed 
r.ached was at the rate of eighteen miles per 
hour. More was possible, but the police 
authorities refused to permit more than nine 
miles per hour. Up to August, 1882, there 
had been no breakdown on this road. On 
the Siemens’ railway, at the Paris Exhibition 
of September, 1881, a distance of over 1,600 
fret was traversed in a minute, which is at 
the rate of nearly twenty miles an hour. 
There is every probability that electric loco- 
motives can be run faster than any steam 
locomotive nowin use. About ten miles an 
hour is the average speed that a car can be 
run on an electrical street railway, but I 
think it is possible to run at the rate of 100 
miles an hour. In the near future, on ele- 
vated railways this will, no doubt, be ac- 
complished. I believe the time will come 
when cars will be run by electricity between 
Boston and New York in about two hours’ 
time, where it now requires six hours by 
steam railroads. We Yankees call ourselves 
practical people; we believe in the success of 
the use of electricity for elevated and surface 
street railways; believing this, we propose to 
putit into actual practical operation. Petitions 
are now before the present Legislature of the 
State of Massachusetts for charters for over a 
dozen street railways, part surface and part 
elevated, all to be run by some system of 
electric motors. In Massachusetts a horse 
railroad can be started under the general law; 
but, as the law stands now, an electrical rail- 
way requires a special charter. A petition 
has been presented asking for an amendment 
to the general law, and allowing electrical 
railways to be started the same as horse rail- 
roads are started now. We believe that the 
cost of power, as compared with the present 
cost of using horses, will show an economy 
of over 50 per cent. In the town of Win- 
throp, Mass., near Boston, sufficient money 
has been subscribed for erecting an el: vated 
railway on the Enos system, to be run by 
electricity. The station will be constructed 
so as to include the use of dynamos for elec- 
tric lights, and the elevated railway will be 
utilized for stringing wires to run them. If 
the charter is granted, work on this railway 
will be started at once. The plans are all 
made for an electrical station three stories 
high, the upper stories to be used as a manu- 
factory, and power supplied from the station 
below—a most profitable way of utilizing the 
power of electric light stations in the day- 
time. 





The electric station of the future will be 
erected to utilize power in hundreds of ways 
not now thought of. Central stations should 
be made large enough to combine all the 
present methods of using electricity, with 
full allowances for future discoveries, for I 
believe electricity is in its infancy. By this 
strange and novel agency power will be used 
to do its share toward the support and ad- 
vancement of the human race. We may yet 
know, in our time, what electricity is, for to- 
day we only know it is a power that shows 
itself by its manifestations. 

A professor in a college asked a student 
one day what electricity was. The student 
hesitated and tried to think of the correct 
answer, but in vain; it was of no use; he 
could not recall it, but in self-defence said, 
“I did know, but have forgotten.” The pro- 
fessor replied, ‘‘ This is terrible; the only 
man who ever knew what electricity was has 
forgotien the answer.” 

Electric light and power stations will be 
erected in the future as large as our present 
cotton mills; the engines will be used 1n the 
day time to run lines of shafting to furnish 
power for manufacturing purposes over the 
station. Power motors will transmit elec. 
tricity all over our cities to run small ma- 
chinery. Both arc and incandescent lights 
will be used. Perhaps storage may yet be a 
success. Electricity will be used to drive 
machinery, to produce veutilation, for heat 
ing purposes; the exhaust steam will also be 
used for heating neighboring buildings in 
cold weather. 

There is no need to expatiate upon the ad- 
vantages to be gained from an economical 
method of transmitting power; the costly and 
persistent attempts of inventors and capital- 
ists to get better methods are enough to prove 
their desirability. 

Many systems have been tried and found 
wanting. In electricity, thanks to living in- 
ventors, we have a force into which power 
can be transferred as by the wave of the ma- 
gician’s wand—a force which flows toany dis- 
tance with rapidity of lightoimg and the still- 
ness of aray of sunlight, and then at bidding 
resumes its original shape quicker than 
thought can follow it. 

In reply to a question of Mr. Weeks, Mr. Up- 
ton stated that he thought it practicable to run 
an engite and dynamo all the time. But he 
thought he would have aspare engine. There 
are several stations in New England running 
both arc and incandescent. He continued : 
‘*T think there is more money in selling 
power at $150 per horse-power than any 
electric light company is making selling 
light. In the New York Stock Exchange 
there is a motor of three horse-power that is 
running 800 tickers, and they are obtaining 
for that about $400 a horse-power a year.” 

Mr. De Camp—‘‘I cannot see the differ- 
ence between the arc and incandescent unless 
we duplicate our plant. The light, whether 
it be one or the other, may be said to com- 
mence at four o’clock. Now, we would 
either have to get our customeis to dispense 
with the use of the motors at four o’clock or 
vice versa, or else double our plant. We are 
running about 200 small motors, used almost 
entircly for running sewing-machines. We 
charge for those motors a dollar a month. 
We will not make a contract for a less 
amount than five dollars. If a party puts in 
four motors, we will run those motors for 
five dollars amonth. Ifhe goes on and ards 
to those, we will charge him one dollar a 
month for every additional motor he puts in. 
They are supposed to be about one twelfth of 
a horse-power. We run them on arc circuits 
wit! are lights.” 

Mr. Upton—‘‘I rode yesterday on four or 
tive different elevators running a mile 
away from the station. The motor was in 
the upper story locked up. These were 
freight elevators, but they told me it was just 
as easy to run passenger elevators in the 
same way. ‘They ran with perfect ease. 
You have not begun to develop your busi- 
ness. That is my idea. I was talking to 
some people who are using the Daft system 
in Boston, who are paying $150 per horse- 
power. I think any of them would pay $300 
a horse-power rather than not usethem. My 
only experience has been where low-tension 





dynamos were used. I should suppose high- 
tension could be used with resistance-boxes, 


‘or something of the sort.” 


Mr. H. W. Pope—** With the Dieh! motor 
there is no resistance. The field magnet is 
adjusted They work very successfully. I 
worked it myself and got a great deal of 
satisfaction of it. I worked it on a high- 
tension wire.” 

Dr. Moses—‘‘ Electrical horse-power has 
not been used to any extent in the Edison 
district, although they originally forecasted 
it. Itis, to a certain extent, a manufactur- 
ing district, particularly north of Fulton 
street, Still, they have not introduced it. 
The cause is this, I think : It 1s not economi- 
cal to run machines that are more valuable 
for light-giving purposes during the day, and 
the quantity of power demanded in that dis- 
trict is not commensurate with the amount 
of light that would be required in the even- 
ing. Where you use low-tension currents, 
the outlay for conductors is so enormous that 
you will only locate them advantageously in 
districts where large quantities of light are 
used. That the two systems should be com- 
bined seems to be the more fea-ible plan. 
The dynamos there being used for light 
at night can be coupled up for power during 
the day. Use high-tension currents and a 
duplicate system of smaller couducters, 
using higher potentials during the day and 
sending your current into the working dis- 
tricts.” 

Mr. Kerr—‘‘ Along Fulton street, New 
York, are a large number of jewelers, who 
use from 10 to 25 horse-power, and that is 
large, for clectro-motors; consequently, 
they use steam-engines, North of Fulton 
street there is another cause which has not 
been mentioned. I think it is in an alley off 
Beekman street that there is a power station, 
with a large engine and a line of shafting 
that runs up some two blocks there. It goes 
over to the Herald building and to Park row, 
and power is supplied by it in small quanti- 
ties. It is pretty hard to get those people to 
change, and that is another reason why you 
cannot sell electro-motors there.” 

Dr. Moses —‘‘I would like to impress as 
strongly as I possibly can the necessity of 
dovetailing districts into each other—a dis- 
trict that uses light and a district that uses 
power, and using entirely different con- 
ductors, because, if you dovetail »ower and 
light, the difficulty referred to arises that at 
four to six o'clock in the afternoon they both 
want to be supplied, and they conflict. But 
you want a light district during the night 
and a power district during the day.” 

Mr. Cooper—‘* But you never have that 
same thing. It is night at one district when 
it is night at the other.” 

Dr. Moses—‘‘ Unless there were an inter- 
mediate link of storage between those 
points.” 

Mr. Cooper—‘‘ Unless we arrive at some- 
thing which has not yet been accomplished.” 

Mr. Morrison—‘‘I don’t think the case 
will be solved until the question of storage 
is settled.” 

The convention then adjourned until the 
following morning at ten o'clock. 


Thursday’s Proceedings.—Forenoon. 

The convention assembled at 11 A. M., with 
an increased attendance, a number of dele- 
gates having arrived during the night. 
P-esident Morrison presided. 

On motion of J. F. Noonan, a committee 
on transportation was appointed by the chair 
to consist of two members from the South, 
two from the East, two from the West and 
one as chairman. Messrs. Noonan, of Pat- 
erson, N. J.; H. D. Stanley, Bridgeport, 
Conn, ; James English, New Haven, Conn. ; 
L. M. Fishback, St. Louis ; J. H. Yarbrough, 
Nashville ; Geo. Wadsworth, Cleveland, and 
8. A. Duncan, Pittsburgh, were appointed. 

Mr. Frederick Fosdick, of Fitchburg, of 
the committee on ‘‘ Best Equipment for Arc 
Lighting Stations, Steam Power, etc.,” stated 
that the committee had not prepared a written 
report and that he would make merely an 
oral report in order to bring the matter before 
the convention for discussion The best 
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The station of the Electric Light Company, 
of Brockton, Mass., using the Thomson- 
Houston system, was flooded by the rain of 
last week. The dynamos were submerged 
and some little delay will be caused by the 
damage before the station can be running 
again. 








In the United States circuit court at 
New Orleans the telephone case of the Bell 
Company against the National Company, has 
been postponed until the 23d inst., after the 
conclusion of. Mr. Storrow’s argument for 
the Bell Company, to enable Judge Pardee 
to make his circuit. 





Solicitor - General Goode is now en- 
gaged in the preparation of a bill to be filed 
against the American Bell Telephone Com- 
pany to vacate and annul its patent. He 
says that the suit will be instituted as soon 
as the papers can be prepared and that no 
decision will be reached in regard to the 
place of bringing it until all the papers are 
ready. 





Our readers will find a complete, con- 
nected report of the proceedings of the 
National Electric Light Association in our 
columns this week, every feature receiving 
mention. The number of valuable papers 
presented and the exhaustive discussions that 
followed compel us to give a summary of 
one or two of the leading topics which will 
be treated in full in our next issue. These 


two editions will be of great interest to the 
electric lighting people, presenting a ver- 
batim report, taken by the REVIEW’s stenog- 





rapher. 


It was a very proper thing for the National 
Electric Light Ass ciation to unanimously 
re-elect President J, F. Morrison. He is the 
right man. 





A most disastrous sleet storm visited the 
New England States last Thursday night, 
and the telephone exchanges in Worcester, 
Lowell, Bangor, Me., Newburyport, Ports- 
mouth and other cities are very badly dam- 
aged. The loss to the New England Tele- 
phone Company it is estimated will be over 
$10,000. 





The Phonoplex, an apparatus for duplex- 
ing way-stations, is to be generally intro- 
duced, Mr. Paul Bossart, a well-known tele- 
graph and telephone man, having resigned 
from the superintendency of the New 
England Telephone Company to take 
general charge of the business. Mr. Edison 
invented this valuable apparatus, and in Mr. 
Bossart secures the services of a gentleman 
well fitted for the intricate work of success- 
fully introducing snd operating it. 





THE ELECTRIC LIGHT ASSOCIA- 
TION. 

There was much that was interesting and 
valuable to be learned from the work of the 
National Electric Light Association during 
its three days’ session in Baltim re last week. 
Delegates and visitors were made to feel at 
home in hospitable Baltimore, the arrange- 
ments at the Carrollton Hotel being very 
complete and convenient. There was no 
delay in getting to work. Se eral important 
papers were presented and discussed at the 
first session, in addition to the essential de- 
tail necessary at the opening of all conven- 
tions. There was a snap and vigor notice- 
able throughout the proceedings, so much so 
that it was generally commented on by the 
visitors, who were evidently unused to the 
quick methods that prevail where electric light 
men assemble. The presiding officer, Mr. 
J. F. Morrison, never appeared to better ad- 
vantage than on this occasion, when in addi- 
tion to his very onerous official duties, which 
he so satisfactorily performed, he felt that 
some social obligations as a Baltimorean were 
naturally his. In this respect he proved a 
prince of hosts, and was greatly aided by 
his associates in the elecirical business in the 
**Monument” city. 

Two sessions were held each day, from 
ten to two, and from four to seven o’clock, 
and the full report of the proceedings pub- 
lished in our columns is abundant proof of 
the splendid work accomplished. Four 
great topics were particularly prominent— 
Power, Underground Wires, Insurance of 
Electric Lighting Stations, and Incandescent 
Lighting, and much that was new and valua- 
ble was brought forth in connection with 
these. In the matter of carbons, of globes, 
of service, of electric motors, of circuit con- 
struction, and the historical matter presented 
to the convention--one and all were enter- 
taining, practical and well received. Interest 
in the proceedings did not lag amoment. In 
no three days has there ever been so much 
accomplished to practically inform and 
benefit the electric lighting interests, and 
this is largely due to the admirable work of 
the presiding officer and of the Executive 
Committee, in their excellent arrangement of 
a comprehensive programme. During the six 
months intervening since the last convention, 
the Association had been increased by thead- 
dition of many strong and active members, 
and their presence was felt and recognizd 
in the Baltimore meeting. 

The re-election of the officers was a wise 
decision on the part of the Association. The 
work they have done in the past is more thap 
sufficient guarantee for the future. The 
Executive Committee was strengthened by 
the addition of several new members, gentle- 
men who are earnest workers in the electric 
lighting field, and whose advent cannot fail 
to be of great benefit to the Association. 
There is littlemore tosay. The proceedings, 
which we present in the REVIEW, speak. 
The Association is now one year old, and we 
do not hesitate to say that no other practical, 
scientific organization ever became so in- 
fluential and powerful in so short a time, or 





showed such thorough equipment for future 
progress as the National Electric Light Asso- 
tion. 





ELECTRIC LIGHT CONVENTION 
NOTES AND NAMES OF EXHIB.- 
ITORS. 

There were a number of fine exhibits that 
attracted the attention of delegates and vis- 
itors to the hotel in Baltimore. They were 
the Southern Electric Company, of Baltimore, 
represented by T. Howard Tuxworth; Mor- 
rison Electrical Works, Baltimore, by T. 
McCoubray; American Electrical Works, 
Providence, by Eugene Phillips and Geo. L. 
Beetle; Day’s Kerite, New York, by Clark 
B. Hotchkiss; Okonite Company, New 
York, W. L. Candee; New England Butt 
Company, Providence (braiding machinery), 
by H. N. Fenner; New York Insulated 
Wire Company, W. B. Dowse, Jr.; Calender 
Insulated Wire Company, New York, W. 
O. Callender and C. M. Thompson; New 
England Glass Works, Boston, E. D. 
Libbey; Bishop Gutta Percha Works, New 
York, H. A. Reed; Brown Electric Com- 
pany, Pittsburgh, Harold P. Brown and 
Geo. F. Carter. 





The Western Electric Company was rep- 
resented by Frank W. Harrington; Bridge- 
port Brass Company, by H. D. Stanley; 
Holmes, Booth and Haydens, by J. L. 
Barclay; Ansonia Brass Company, F. G. 
Stone ; Schieren & Co. (belting), by F. A. 
M. Burrell, of New York; Schultz Belting 
Company, St. Louis, by Mr. Schultz; Dor- 
sett Conduit Company, by D. H. Dorsett; 
Alfred F. Moore, of Philadelphia, by Chas. 
C. King. 





The engine and furnace manufacturers 
were represented as follows: Armington & 
Sims, Providence, by Gardiner C. Sims; 
Westinghouse, Church, Kerr & Co., New 
York, by Walter C. Kerr; Fitchburg Engine 
Company, F. Fosdick; Jarvis Engineering 
Company, Boston, A. F. Upton; Ide Engine, 
by M. E. Hershey, of the Foundry and 
Machine Department of the Harrisburg Car 
Manufacturing Company. 





The Brown Automatic Converter, of Pitts- 
burgh, attracted particular attention in the 
parlors of the Southern Electric Company, 
where it was exhibited. It was set up so as 
to show the arc and incandescent lamps on 
the same circuit. 





Mrs. Chas. Cooper wife of the treasurer 
of the Association, was presented with a very 
beautiful basket of flowers, by several gen- 
tlemen of the Association, who desired to 
testify their appreciation of her presence in 
the meetings. The donors were Messrs. Lin- 
nell, Stone, Kerr, Harrington, Cleveland, 
Price, Fosdick, Pope, Russell and Ridlon. 





A number of the exhibits were placed in 
the parlors of the Southern Electric Com- 
pany, the whole making avery noticeable 
and elaborate display. 

The fine display of braiding machinery by 
the New England Butt Company, which was 
set up in the lobby of the hotel, was one of 
the most interesting exhibits, and was con- 
tinually surrounded by an animated crowd of 


inquirers. 





A commercial tourist, who complained 
that his fate had landed him in a hotel with 
a convention about a dozen times this year, 
freely admitted that the electric light dele- 
gates comprised the most substantial-appear- 
ing and wide-awake body of men he had yet 
met. 





The leading carbon manufacturers were 
well represented. Messrs. Fishback atid 
Russell appeared for the Parker- Russell Com- 
pany, of St Louis; Messrs. Dickey and Por- 
ter, for the Pittsburgh Carbon Company ; Geo. 
H. Wadsworth, for the Boulton Carbon 
Company, of Cleveland; J. L. Barclay, of 
the Forest City Carbon Company, of Cleve- 
land. 





A number of valuable papers, with the 


discussion that followed, are crowded out of 
this issue, and will appear in our next edition. 





The Baltimore electric railway was visited 
by numerous delegations, who enjoyed a ride 
on its three rails, and were favorably im- 
pressed with the results they witnessed. 





Johns Hopkins Institute was visited, Prof. 
Rowland doing the honors. The sight of a 
dynamo, with a complete Siemens armature, 
wound by Prof. Rowland in 1868, greatly 
impressed the electric-light men as they re- 
flected on the fortune that the professor had 
at one time within his grasp, but which was 
not realized by his friends, \o whom he sub- 
mitted his invention some cighteen years ago. 





LIST OF ATTENDANTS. 


The names of the delegates and visitors to 
he convention are given below : 

J. F. Morrison, Baltimore ; Arthur 8. Hick- 
ley, New London, Conn. ; Frederick Fosdick- 
Fitchburg, Mass. ; J. F. Noonan, Paterson, 
N. J.; George F. Portcr, Pittsburgh ; D. L, 
Mitchell, Taunton; S. A. Duncan Pittsburgh; 
F. A. M. Burre'], New York; A. J. DeCamp, 
Philadelphia ; H. M. Linnell, Hartford ; Clark 
B. Hotchkiss, New York; Frank Ridlon, Bos” 
ton ; E. R. Weeks, Kansas City ; George F- 
Carter, Pittsburgh; H. McL Harding, Boston; 
Ralph W. Pope, New York; W. H. Fitzgerald, 
Detroit; T. M. King, Minneapolis ; Geo. 
H. Wadsworth, Cleveland ; Frank G. Stone, 
New York; D. Howard Tuxworth, Balti- 
more; A. L. Ide, Springfield, Ill; L. M. 
Fishback, D. R. Russell, St. Louis; Wm. F. 
Swift, Cleveland ; F. W. Harrington, New 
York ; D. H. Dorsett, Chicago ; H. M. Cleve- 
land, Hartford ; H. D. Stanley, Bridgeport ; 
George Worthington, Andrew J. Dam, Chas- 
W. Price, R. W. Ryan, New York ; C. J. H. 
Woodbury, Boston ; George L. Beetle, New 
York ; James English, F. A. Gilbert, New 
Haven ; Joseph A. Corby, St. Joseph, Mo. ; 
Eugene T. Lynch, Jr., New York ; Edward 
A. Maher, Albany, N. Y. ; Walter C. Kerr, 
New York; A. L. Upton, Boston; D. L, 
Evans, Baltimore ; Allen V. Garrett, Boston ; 
Eugene Phillips, Providence; Henry W, 
Pope, Elizabeth, N. J. ; Zack Latshaw, Me- 
Keesport, Pa.; Charles McIntire, Newark, 
N. J. ; E. D. Libbey, Boston ; W. B. Dowse, 
Boston; Gardiner C. Sims, Providence ; 
Brainard Rorison, Indianapolis ; H. N. Fen-- 
ner, Providence ; D. D. Dickey, Pittsburgh ; 
F. E. Cabot, Boston ; John E. Sweet, Syra- 
cuse, N. Y.; C. E. Stump, T. C. Martin, 
New York ; Willard L. Candee, New York ; 
Charles Cooper, Brooklyn; H. K. McCay, 
T.W. King, Mr. Stuart, Baltimore; W. O. 
Callender, C. M. Thompson, A. C. Shaw- 
New York ; N. J. Jordan, Auburn, Me. ; F. 
W. Rollins, Boston, Mr. Schultz, St. Louis ; 
T. MecCoubray, Baltimore ; Charles C. King, 
Philadelphia ; Henry A. Reed, New York ; 
John McCahey, Providence; H. P. Frost, 
New Haven; W. P. Bryan, Washington, 
J. L. Barclay, New York ; Col. H. M. French, 
Boston ; H. W. Spang, Reading; Dr. Otto 
Moses, New York; Reuben T. Robinson, 
Providence ; M. D. Law, Philadelphia ; Ed- 
win D. Mullen, Philadelphia; A. M. Ren- 
shaw, Washington, D. C. ; Lieutenant Dun- 
can, U. S. A.; Professor Rowland, of Johns 
Hopkins University ; Major Byrne, Cincin 
nati; Fred Royce, Geo. T. Maynard, Wash- 
ington, D. C.; A. H. Bauer, Baltimore 
Richard Garrett, Baltimore. 


THE WIRE GAUGE. 


Editors Electrical Review : 

In spite of the careful precautions, I find 
that two errors crept into my printed table of 
the Standard Wire Gauge, and were copied 
into your publication of the same, in issue 
of Feb 6th, 1886. 

The weight of a mile of No. 6 iron wire is 
512.07 Ibs., instead of 572.07 lbs., and the 
weight of a mile of No. 9 iron wire is 288.04 
Ibs., instead of as printed. 

Yours respectfully, 
C. H. Barney, 
Secretary. 
New York City, Feb. 12, 1886. 




















February 20, 1886} 


HLECTRICAL REVIEHW . 


5 








National Electric Light Association. 


(Continued from page 8.) 





steam power was in reality the question that 
was before the convention. Electricity is 
dependent upon steam power. Although 
there are occasionally arc stations run by 
water power, they are so few as to need 
no attention at our bands. The question of 
the best equipment is divided between the 
best engine and thebest boiler. Mr. Fosdick 
here alluded to some early experiences with 
engines and dynamos, stating that high-speed 
engines were chiefly used in the initial steps 
of electric lighting, at that time close regu- 
lation being an essential. High speed and 
dynamos went together, and it has been 
pretty hard, until the present time, to disso- 
ciate those two facts. Of course, the electric 
light competes with gas. Just as soon as the 
question of thesuccess of the electric light was 
settled, the question of economy came in. 
The question has come prominently to the 
front whether high-speed engines are the best, 
all things considered, economically and other- 
wise, or lower-speed engines, and to what 
degree low speed is essential or advisable or to 
what degree high speed is essential or ad- 
visable. 

“‘Itis afact that many of the largest stations 
in our country to-day are filled up with low- 
speed engines, higher, perhaps, than the old 
slow-speed, but still, compared with the high- 
speed engines, low-speed engines, and these 
stations are giving marked economy, and 
where there has been a comparison between | 
these high and low-speed, direct, practically, | 
I think the decision has been that the light | 
has been equal to that of others and the 
economy has been much greater. It is also 
true that the larger the engine, the closer the 
economy regardless of high or low speed. 
The question comes in, then, as to whether 
not alone in large stations using large 
engines, low speed is economy, but whether 
taking a given power, say 100 or 50 or 150 
horse-power, without regard to the power of 
the engine, a low-speed engine of a given 
power is more economical than a high-speed 
engine of a given power. There are certain 
elements entering into high speed which are 
inseparable from it, which are elements of 
lack of economy. There are also elements 
of economy. The elements of lack of 
economy in a bigh-speed are increased fric- 
tion and increased clearance in proportion to 
the power of the engine. The elements in| 








sary. The setting of a boiler has much to do 
with its efficiency. I believe that a careful 
setting of be the boiler to the very best plan 
that can be furnished, and even if at some 
additional expense is a great saving over the 
usual setting of boilers.” 

Mr. A. F. Upton, Boston, Mass.—‘‘At 
least half the arc light stations, and at least 
three-fourths of the incandescent light stations 
in the United States use high-speed engines. 
We have between 40 and 50 stations now, and 
I am happy to say that all our stations are on 
a dividend, earning and paying basis. 1 
think that fact settles a good many difficult 
points.” 

Mr. DeCamp, of Philadelphia—‘‘I would 
like to have the question of clutches discussed 
here. I think everybody is interested in it, 
I think as the business grows we will all be 
running under similar conditions. We have 
one plant or rather two plants in one. We 
have got 250 or 260 day-lights. Of course 
we would rather have it at some other time. 
We have only four hours of economical load 
on our engines and I do not see any way of 
getting around it. If we could have an 
engine of half the size to run on this day 
load and use our large engine, say from 4 to 
12 o’clock at night, and then cut off on to a 
smaller engine, working up to its economical 
point, we would be getting at the highest 
economy in the motive power. As yet we 
have learned of no clutch which we have any 
reason to believe can be depended on.” 

Mr. Evans, of Baltimore—‘‘ When we first 
started we tried a small engine ; that we re- 
placed with a larger one I have demon- 
strated by experiment both here and in 
Norfolk, Va., that there is more economy in 
running a long-stroke engine. The Arming- 
ton Sims and several other engines which 
have been tested at Norfolk have been giving 
good results. But I think if the Norfolk 
people had to rebuild their stations they 
would certainly put a long-stroke engine 
in. Their consumption of fuel down there 
ranges from 56 to 62 pounds per lamp; 
whereas here in Baltimore we use an average 
of about 36 for the same number of hours 
run. Our experience with clutches was so 
unsatisfactory that we took them all out. 
They were a complete failure. We have 
adopted the fast and loose pulleys and they 
have given us the best results. I do not know 
of any clutch in the market that is capable of 
doing the electric-light work, though I admit 
a suitable clutch is probably the thing we 
want. We are using the Jarvis furnace, and 


le . | . ‘ aw . 
the low-speed engine are the necessity of a/ it is giving us everything we expected from 


line-shaft to belt from, because it is almost | it. 


impossible to belt from the pulley to the fly- 
wheel. The element of the large shafting is 
the principal element of loss in the low-speed 
engine. The question then is whether the 
belting direct and the loss by clearance and 
these other items more than offset the ques- 
tion of the extra friction required by the line- 
shaft and the extra first expense on the lower 
speed. These questions, I think, the majority 
of the committee who have this matter in 
charge will decide in favor of the low-speed 
engine, and I think I may say that for the 
majority of the committee, although I repre- 
sent merely my own views. There are cer- 





tain places where high-speed engines must 
come in of necessity. 
cases prevents the application of the longer 


The retort furnace was a complete failure 
with us.” 

Mr. McGrath, of the New York Brush 
Company—‘‘ We have now in our stations 
in New York about 1,600 horse-power. It is 
nearly all made up of what we term slow- 
speed engines. Each of those engines is 
coupled up with whut we term an internal 
gearing, so that we get the advartages of a 
high-speed engine without the disadvantages. 
We found it was economical not to use any 
clutch-pulleys, loose pulleys or anything else. 
Each dynamo was belted direct to its own line 
of shafting, and we calculate to keep on each 
engine one spare machine. We have also 


| two small Ball high-speed engines that make 
Lack of room in many | a great number of revolutionsa minute. The 


piston speed of those engines is not so great 


stroke and of the line shafting which is essen- | as the piston speed of our large engines, but 
tial with the low-speed engine. So that in they turn around more times in a minute. 


certain cases regardless of economy there 
must be the high-speedengine. With regard 
to boiler, the opinion of the committee, per- 
haps, would be that all in all the horizontal 





| 


We are satisfied, from our experience, to use 
the low-speed engines. We use the plain 
tubular boilers. Our boilers are 16 feet long 
by 5$ feet in diameter. We have 15 of those 


tubular steel boiler is the boiler for use in | in use. We use the Jarvis furnace. Most 


of our machinery has been running now for 
ly little over four years, and we have never 
| been obliged to stop one of our engines for 


electrical light stations. In my view the 
proportion should be, for 100 horse-power, 1 
in 30 for grate.surface to heating-surface ; 





such a proportion of tube-area to grate-sur- 
face as 1 to 71g or 8; a proportion of tube- 
jength to tube-diameter of from 45 to 60. 
The diameter of tube would depend some- 
what on the fuel used, larger for lighter 
fuels, smaller for more solid fuels—the harder 
coals, I think the space from the grate to 


the belly of the boiler should be not greater 
than 32 inches nor less than 24inches. Asto 
draughi my observation is that a large chim- 
ney and a very large draught-check is neces 





any purpose whatsoever from the time we 
start till the time we shut down. We have 
never had occasion to reset one of our boil- 
ers. An _ electric-light station, properly 
equipped, will be so arranged by switching 
arrangements that we can stop any engine, 
any machine, in any part of the station, and 
change it on to another machine in another 
part of the station without any loss of time. 
We find no difficulty in doing that at all. 
We use Buckeye bituminous coal. We 





burn this time of year twenty tons a day. | 


We figure our consumption of coal and 
everything in dollar’s worth. As to the 
amount of coal we burn per lamp, it costs 
us 2,%, of a cent for each lamp for 10 hours— 
that is, a 2,000 candle-power lamp. My ex- 
perience with fast and loose pulleys on dyna- 
mos has been that it takes as much power to 
run them as the dynamo.” 

Mr. J. F. Morrison, Baltimore—‘‘ The 
New York station, when first equipped, had 
the same sort of switching arrangement as 
the cld Twenty-fifth street station in that 
city had. I have not seen it since then, and 
I did not know but the gentlemen in New 
York had invented a plan by which they can 
handle this thing better than is done in other 
parts of the country. But I find that from 
the coupling up of their machines that if a 
machine is disabled he has got to keep on 
running ali night long. Now, a condition 
may arise whereby a machine, being dis 
abled, will so cross-connect itself that, unless 
you stop the machine, it is going to set things 
in a blaze; so that there is a clear case where 
the entire plant on that engine would have to 
stop, in order to get rid of that machine To 
return to the switch-board arrangement again, 
it is quite common for the Baltimore men to 
make the changes suggested by Mr. McGrath. 
We have just a barely perceptible darkening 
of the lights. Our switch-board is arranged 
with swinging jaws, and into the jaw is 
introduced a plug switch with a wooden 
handle. The handle is hollow and the wires 
are carried up through the handle to the 
solid part of the plug. The switching is 
done by operating quickly, and introducing 
the plugs again. As to estimating the cost 
of fuel in dollars, that is the method which 
seems to be adoptedyby the gentlemen with 
whom we have been in correspondence, who 
do not want to tell anything. In our station 
we use a mixture of slack, soft coal and an- 
thracite, mixed with three tons of screenings 
to one ton of soft coal. Of that mixture 
we use four pounds and a fraction per lamp 
per hour, varying to some extent upon cer- 
tain varying conditions with which you are 
all familiar. The price of our coal varies. 
In January, 1885, we paid $1.90 a ton for 
the mixture; in January, 1886, they stood at 

2.10 a ton. Owing to this heavy storm, we 
were unable to get the screenings into the 
station, so that gives you the reason for the 
increase of price there. We ran out of 
screenings two nights last week, and we then 
ran our engines on bituminous coal entirely 
The cost of that coal was about $3 a ton and 
a little over. We found that, instead of 4 
pounds and a fraction, we were using 3} 
pounds per lamp The difference in the cost 
was very much in favor of the mixture. We 
use the Jarvis furnace, which I consider that 
all well regulated electric-light stations ought 
to use who are trying to bring about an 
economy of fuel. We use a Ball engine con- 
nected to one of the 26 Brush machines, 65 
lights, and in that case we have an illustra- 
tion of the direct belting with extreme high 
speed. In the other cases we use the Buck- 
eye engine, 15x 30 and 16x32. If we were 
to increase our plant now, we would put in 
a 600 horse-power engine instead of six 100 
horse-power engines. As to carbons, we use 
more largely of the Brush carbons than any 
others, but we will use more largely of the 
others unless the Brush Company reduces the 
price very materially. I[t is important to 
have a skillful, efficient and zealous superin- 
tendent. If you have a slouchy, easy-go- 
ing superintendent, you will spend more 
money in that department, without getting 
proper returns, than in another depart 
ment.” 

Mr. Smith, Jamestown, N. Y.—‘‘ The only 
engine that finds favor in England now is the 
compound condensing engine My engine at 
Jamestown is a compound condensing engine. 
We run at 72 revolutions a minute. As a 
proof that we get the steadiest light possible, 
we are running the incandescent light on the 
same circuit with the are light, and there is 
not the slightest perceptible flicker. You 
cannot get economy with a single-cylinder 
engine. You cannot get economy with a 
high-pressure engine.” 

Mr. Cooper, of Brooklyn—‘* One objection 





to using condensing engines in our cities is 
the cost of water. It would cost us more for 
the water than for the fuel.” 

Mr. Smith—“TI recognize that in many 
cases it cannot be used. But where you can 
get water for nothing it will be economy 
to use it. The maker of the engine I have 
will put in an engine and guarantee that it 
will not cost more than £1 a year for fuel, 
and your coal bill shall not exceed £300 a 
year for 300 horse power.” 

Mr. Kerr, of New Yo k—‘‘ We know that 
compounding produccs a very great effect 
upon the differences in cylinder temperature, 
and that is one of the objects of com- 
pounding, even if we leave out the question 
of condensing for vacuum.” 

Mr. Upton—* We have an Armington-Sims 
engine 16} X24, which is doing a duty of 
2,33 pounds of anthracite coal per horse 
power.” 

Mr. E. T. Lynch, New York—‘‘ We have 
just put in a 500 horse-power condensing 
engine, known as the Watts-Campbell-Corliss 
engine. We get our water from Twenty- 
ninth street at the East River. The con- 
sumption of fuel in that engine is 12 pounds 
of pea coal per horse-power per hour.” 

Mr. Weeks expressed himself in favor 
of the large engine. ‘‘ As regards economy,’ 
he continued, ‘‘I think there is no question 
but that the balance is in favor of the large 
engine. We have demonstrated that matter 
in our plant We put in a 150 horse-power 
Corliss engine, and we found we got better 
results out of those large engines than we do 
out of smaller engines, which we have subse- 
quently put iu.” 

Mr. Kerr said that a large engine of any 
kind 1s more economical than a smalj 
engine of the same kind. A large single 
valve engine is more economical than a small 
four-valve engine, etc. Until you get to 
about 75 horse-power, it does not make any 
difference what kind of engine you use for 
economy. 

Professor Sweet—‘‘I would like to help the 
gentlemen out. If they have engines that are 
governed as closely as I see some engines 
governed, there would be no difficulty in 
using the ordinary clutch. If your engines 
do not govern close enough, why not put 
counters or indicators on the two engines, 
start up your engine, running on till it comes 
up to the speed of the other engine, then pull 
on the other clutch, the minute the introduced 
engine takes the load and the other is shut off, 
one will take the load. Pull out your clutch 
and let it goon. It seems to me there is no 
trouble at all 1f you come back to the origina] 
clutch.” 

Mr. Gardiner Sims—‘“‘ In regard to the 
high-speed engine, we placed three in the 
Edison Central Station, in Pearl street, New 
York. They were 14}in. diameter by 13- 
inch stroke, and two ran 350 revolutions. 
One of them ran 16 days for 1744 consecutive 
hours making 8,500,000 revolutions without 
stopping. These engines have been in use 
3 years and 3 months, at eleven hours a day 
and they have made 272,000,000 revolutions. 
The expenses for the 3 engines for the 3 
years and 3 months, have been $41.” 

Mr. Kerr—‘‘ We recently made a test on a 
12x11 engine running, I think, 320 revolu. 
tions, which was put in under a guarantee of 
3,5 pounds of coal and the test was made 
and showed an economy of 3,3.” 

The discussion, after some further remarks 
by Mr. Fosdick, Mr. Smith and others, was 
closed. 

The secretary made an announcement 
of a visit to the Baltimore Electrical Rail 
way. 

Mr. H. W. Pope—‘‘I shall probably be 
called away this afterndon and there are 
some few matters here I have been requested 
to introduce. I move as an Amendment to 
Articl ILI. of the Constitution of this Asso- 
ciation the following: Strike out all after 
the word ‘Executive Committee,’ and add 
‘shall be entitled to all the privileges of the 
Association, but shall not be eligible to office 
or entitled to vote, and such associate mem- 
bers may be appointed to serve upon com- 
mittees in the judgment of the Executive 
Committee.’” Adopted. 

Mr. H, W. Pope.—‘‘ The Telephone Asso- 
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ciation, of which I have been a member fora 
number of years, at their Convention in 1884, 
formed a very intelligent and competent 
committee to take up the subject of wire 
gauge. This committee, of which Mr. Sar- 
gent, of Brooklyn, was chairman, made a 
report, and this report recommended that the 
English standard gauge which was regulated 
in England by an Act of Parliament, to take 
effect by the 1st of March, 1884, be adopted 
by that Association. They have sent a com- 
munication to this Convention addressed to 
the president, which, with your permission, 
I will read: 


J. F. Morrison, Esq , 
President Electric Light Association. 

Dear Sir:—I have the honor to notify you 
of the adoption by this Association at its 
annual meeting of September last of the 
Standard Wire Gauge, which is now recog- 
nized as the official gauge by the English 
government. At the same meeting I, as 
secretary, was directed to correspond with 
other Electrical associations with the view of 
inducing them to take similar action, and 
thus in time do away with the confusion 
resulting from the multiplicity of gauges 
now in use. It is believed that should a 
common standard gauge be adopted by the 
Electrical fraternity, a concerted effort will 
induce Congress to legalize the same in the 
enforcement of contracts. There can be 
little difference of opinion as to the desira- 
bility of such a result, and the subject has 
been agitated in our Association for some 
time, and as a result, a committee on Stand- 
ard Wire Guage was appointed at the Phila- 
delphia meeting in 1884. This committee 
obtained a great amount of information, 
secured the opinions of many electricians 
and manufacturers, and embodied the same 
in a report made to our meeting in 1885, a 
result of their investigations recommending 
the adoption of what is known as the new 
English Standard gauge as the official gauge 
of the National Telephone Exchange Associ- 
ation. This recommendation was adopted. 
The report of the committee and the dis- 
cussion thereon will be found in the report. 
I send you by this mail an advance copy of 
the same, and also several copies of the table 
of dimensions, resistances, etc. I trust you 
will bring this matter before the Associa’ ion. 

‘* Now, Mr. President, I offer the following 
resolution : 

Resolved, That the new English Board of 
Trade Standard Wire Gauge adopted by the 
National Telephone Exchange Association 
September 8th, 1885, be, and the same hereby 
is adopted as the official gauge of this 
Association; 

Resolved, That the President take such 
steps as in his judgment may seem necessary 
through a conference with the Telephone 
Association, or other associations interested 
toward inducing Congress to legalize the 
same in the enforcement of the contracts; 


Resolved, That 1,000 copies of said Standard 
gauge be printed for distribution by this 
Association. 

The resolution was seconded by Mr. Cooper. 

Mr. H. W. Pope—‘‘It is hardly necessary 
to discuss this matter. It isa subject with 
which we are all pretty familiar. There are 
any quantity of gauges, and almost every- 
body knows the difficulty experienced not 
only in the electric light business, but in the 
telephone business, and it is very essentia) 
that this Association do what it can to adopt 
a uniform gauge, and therefore I hope that 
this resolution will prevail.” 

Mr. Ralph W. Pope—‘‘I would like to in- 
quire about the larger sizes of the gauge— 
whether it runs uniformly up so that the 
larger sized wires used by electric light com- 
panies will also be uniform, so that the same 
uncertainty will not prevail that does now.” 

Mr. H. W. Pope—“ The largest size they 
have here is No. 4.0.” 

Mr. De Camp—‘‘ That I think a very im- 
portant thing, because the confusion of sizes 
of wire is a very great annoyance.” 

Dr. Moses—‘‘ I would like to ask Mr. Pope 
whether there has been any very decided ob- 
jection to the French system.” 

Mr. H. W. Pope—‘‘I would say for the in- 
formatio: of the gentlemen that in looking 
over the discussions before the telephone 
invention, there were a good many recommend 
ations as to the diameter of the wire. They 


received replies from fifteen different parties, 
and those parties were made up of people 
who are very particularly interested—manu- 
facturers for instance, and several of those 
replies favored the English and two the 
American gauge, and six had no preference. 
I have not been able to give this subject a 





great deal of attention, because it was only | 
brought to my notice yesterday.” 

Mr. Cooper—‘‘ As an amendment to that} 
resolution I would move that the chair 
appoint a committee of three with authority | 
to act-in the interests of the Electric Light 
Association and report such action at the | 
next session. That is, they can adopt it if | 
they think it is for the benefit of the Asso- | 
ciation.” 

Mr. Smith, of Jamestown, N. Y.—‘* The 
difficulty now isin the multiplicity of gauges. 
Now, you have got Brown & Sharpe’s and 
Stubbs’ gauges, and the American gauge and 
the new English gauge, and things are so 
mixed up a man cannot tell what he is 
doing.” 

The amendment was adopted. 

The President—‘‘ The question now occurs 
on the original resolution as amended.” 

The original resolution, as amended, was 
adopted. 

The chair appointed Mr. Charles Cooper, 
Mr. Ralph W. Pope and Dr. Otto Moses 
as the committee. 

Mr. H. W. Pope—‘“ I was appointed chair- 
man of a committee yesterday on the matter 
of electric-light rates. After a discussion of 
the subject, we decided that, in view of the 
fact that we could not get any record that 
could be put in the minutes of this meeting, 
that it was not necessary, ;erhaps, to report, 
if the association would give this committee, 
or some other committee, power to act after 
the meeting of this convention. The inten- 
tion is to get as nearly a correct list of rates 
and general statistical information of the 
various electric light companies as possible.” 

Mr. Weeks—‘‘I move you that the com- 
mittee be made a standing committee, and 
report at our next convention six months 
hence.” 

The motion was carried. 

Mr. De Camp—‘'I have a paper in my 
band that was adopted by the Philadelphia 
Company in making their reports showing 
the cost of their operations on these particu- 
lar items. I think that we can get a very 
great deal of valuable information if every 
company would adopt the same form or some 
other form. That would entail a great deal 
of labor which I would be perfectly willing 
to devote to the subject if I felt that I would 
be supported by the members of this associa- 
tion—if there is a feeling on the part of the 
members of the association that they will 
co-operate in this thing. If we cannot have 
the co-operation of the members, I do not 
propose to undertake it,” 

The Secretary—‘' The president appoints 
the following Committee on Transportation: 

‘For the East—J. F. Noonan, Paterson, 
N. J.; Henry D. Stanley, Bridgeport, Conn. ; 
James English, New Haven, Conn. 


“‘For the South—L. M. Fishback, St. 
Louis, Mo.; Mr. Yarbrough, Nashville, 
Tenn. 


‘« For the West—George Wadsworth, Cleve- 
land; S. A. Duncan, Pittsburgh, Pa.” 

The President—‘‘ Before a motion to ad- 
journ is made, I wish to state to the conven- 
tion ,that the secretary, Mr. Rhinehard has 
mailed to the insurance companies of Balti- 
more an invitation to be present to-morrow 
evening at four o’clock, when Mr. Woodbury 
will present his paper on “‘ Electric Lighting 
and Insurance.” I desire to state that Dr. 
Moses has brought with him to Baltimore an 
incandescent lamp, which, in my judgment, 
it will be very advantageous to the electric- 
lighting men present to examine carefully. 
I would be glad, before the convention ad- 
journs, if Dr. Moses could be induced to 
bring the lamp into the convention, and 
make some explanation in regard to it. The 
first paper taken up upon the reassembling 
of this association will be the matter cf 
underground wires. It will be a long ses 
sion, and I hope the gentleman who makes 
the motion to adjourn will make the recess 
long enough to enable the gentlemen to re- 
cuperate.” 

Mr. Ralph W. Pope—‘‘ Ihave several letters 
here which I would like to dispose of.” 

The President—‘‘ These letters are replies 
to invitations to honorary membership sent 
to prominent gentlemen in Europe and else- 





where, If the gentleman reads the name of 


the writer, and, whether it be an acceptance 
or rejection, then they can go in the report.” 

Mr. R. W. Pope—‘* They all accept -the 
honor. They are Sylvanus B. Thompson, 
London; R. E. Crampton, London; Z. T. 
Gramme, Paris; J. Hopkinson, London; Prof. 
Jeo. Forbes, London; Joseph Wilson Swan, 
Launceston, England; John T. Sprague, 
Burlington; and Edward Hospitallier, Paris.” 

The convention then adjourned until four 
o’clock in the afternoon. 





Thursday Afternoon Session. 

The convention was called to order at four 
o’clock—Mr. H. M. Cleveland, vice-president, 
in the chair. 

The secretary read the following telegram: 


New York, Feb. 11th, 1886. 
J. F’. Morrison, president, and others: 


Please accept sincere thanks for your invi- 
tation to be with you to-day or to-morrow, 
My warmest sympathies are with you inany 
“ood works that will serve as a genuine benefit 
in developing the business of electric illumi- 
nating and strengthening the financial inter- 
ests of the local companies. As a commer 
cial business, electric illumination is fully 
established, and only requires honest, con- 
servative and loyal work, coupled with 
unity of action to place it upon as solid and 
enduring a basis as the gas interests of the 
world have hitherto occupied. I delayed 
answeling this morning, hoping I could 
manage business engagements so that I could 
be with you. I found it impossible, and now 
send you greeting,and hope you willsoconduct 
your deliberations as to realize all the benefits 
anticipated when the association was formed. 
Above all things, avoid rivalry and jealousy 
in discussing the various systems and meth- 
ods, which is so common among the manu- 
facturing or so-called parent companies, many 
of whom seem to act as though local com- 
panies were mere servants, and competition 
by younger and less pretentious concerns a 
crime. Be sure and officer your association 
with your ablest and most earnest men who 
are loyal to the business. Simply desirous 
of seeing the survival of the fittest, I am, 
respectfully, Epwarp H. Gorr. 

The manager of this company, who is a 
friend of mine, saysif I will add a few more 
lines he will give me a pass, but I have de- 
clined out of sheer consideration for the 
convention. Epwarp H. Gorr. 

Mr. De Camp—‘‘I move to amend Article 
IV. of the constitution by striking out after 
‘president’ the word ‘three’ and inserting 
‘two,’ making two vice-presidents of this 
association.” 

The amendment was adopted; also a mo- 
tion that the chairman appoint a committee 
of three to nominate officers for the ensuing 
year, 

Mr. Cooper—‘‘I have a resolution from 
the Committee on Standard Gauge : 

Resolved, That the new standard English 
gauge, as Officially adopted by the National 
Telephone Exchange Association, be and is 
hereby approved by the National Electric 
Light Association, for the purpose of insur- 
ing uniformity in the mutual understanding 
of orders between manufacturers, dealers 
and consumers of wires for electrical pur- 
poses. 

Resolved, That the members of this asso- 
ciation engaged in the manufacture and sale 
of wires be requested to incorporate in their 
catalogues and price-lists the stipulation that 
the standard gauge approved by the above 
associations be understood as applying to all 
orders, unless otherwise specified either in 
quoting the prices or shipments. 

The resolution was adopted and the report 
of the committee accepted. 

Mr. H. W. Pope—‘‘I wish to offer the fol- 
lowing resolution : 

resolved, That this committee, or its suc- 
cessor, be empowered and requested to con- 
fer with other associations similarly inter- 
ested, with a view to the legalizing by Con- 
gress of such standard gauge for guidance 
in the preparation and enforcement of con- 
tracts. 

The Chairman —‘‘ The chair will appoint, 
as a committee to nominate officers, Mr. De 
Camp, of Philadelphia; Mr. Gilbert, of New 
Haven, and Mr. King, of Minneapolis.” 

Mr. Weeks—‘‘1 have noticed from time 
to time that there is considerable doubt as to 
the proper pronunciation of the word 
dynamo. Itis variously pronounced dy’-namo, 
din’namoand dynam’-o. Now, I think itcomes 
within the province of this association to de- 
cide upon that matter. The leading prin- 
ciples of pronunciation are, first, derivation; 
second, euphony; third, ease of pronuncia- 





tion. By derivation this should be pro- 
din’namo, as it comes from the Greek word 
dunamis, which means power. So far as 
euphony is concerned, it makes little differ- 
ence; but so far as ease of utterance is con. 
cerned, it makes a good deal of differ. 
ence, the majority being in favor of plac- 
ing the accent on the first syllable. I offer a 
resolution that the pronunciation of that 
word be established by this association as 
dynamo, sticking to the Greek.” 

Dr. Moses—‘‘I think the point is very well 
taken. The Greek word from which that is 
derived is dunamos. The accent is on the 
first syllable. So that if we wish by analogy 
to use the word, approving the derivation 
from the Greek, we should as near as pos- 
sible adopt the Greek pronunciation. We 
say din’-amite. We should say din’-amo, as it 
is derived from the same root. I should 
think we could adopt that, not by direct ac- 
tion on the part of the convention, but by 
convention, if you please.” 

Mr. Cooper: ‘‘I move as an amendment 
that instead of adopting the Greek pronunci- 
ation, as we have not many Greeks with us, 
that we adopt the American pronunciation— 
dy’namo.” The motion prevailed. 

The Chairman: ‘“ The Chair will continue 
by appointment the committee of which Mr, 
Cooper is chairman, to confer with the tele- 
phone people to procure the necessary legis- 
lation called for by the resolution ” 

Mr. Ralph Pope read the paper prepared 
by him as a report on the subject of ‘* Un- 
derground Wires,” and at its conclusion said: 
‘‘T have no information as to the reliable 
working of these different systems, as my 
investigations were conducted in such a way 
that 1t was hardly possible to get much infor- 
mation as to that. To determine on the 
general character of the work, it occurred to 
me that there might be gentlemen pres- 
ent in this convention who are familiar with 
some of the systems and who might be famil- 
iar with some of the troubles that were en- 
countered, and therefore I haven’t gone into 
the question of their reliability, because I 
knew nothing about it. I simply stated the 
facts asI found them. The drawing which I 
referred to, accompanies this paper, and is 
open for inspection.” 

Dr. Moses—‘‘I listened to the paper of 
Mr. Pope with much surprise, because the 
convention cannot begin to conceive the 
labor he took in gathering the facts upon 
which he based his generalizations. I hap- 
pen to be in a position myself to know of 
his assiduity in following up this question, 
and when he says there are one hundred differ- 
ent plans, that means that he has investigated 
one hundred different plans—very different, 
indeed, from reading the statement. It re- 
quired his attention for many days, under 
great inconvenience occasionally, in order 
to gather that knowledge, which was epit- 
omized in that way. The subject is one 
that is new, and, of course, every one that 
had anything to say on it presented plans 
before the Underground Commission in 
New York, that being the point most prom- 
inent for the inventor. The Underground 
Commission examined all these things, and 
it is really surprising what ingenuity has 
been expended upon them. Looking upon 
it philosophically, before the actual demand 
for underground systems arises, we find there 
pretty much all the necessary material on 
hand. There are some companies, however, 
who have had the courage to put this thing 
into actual practice. Notably, the Philadel- 
phia company of which be spoke, and the 
one in Chicago, the Dorsett company, I 
believe. It may be interesting to the con- 
vention to know that the problem is a very 
difficult one. There is steam heating to be 
overcome. There are gas pipes that thread 
their ways most tortuously under every 
street. Subterranean New York is getting to 
be something like subterranean Rome. There 
are layers of gas pipes—those that bave been 
cut off and neglected, and those that have 
been twisted away by some other companies 
who found them in the way; altogether, 
there is a perfect net-work combined 
with the sewer system, water system, 
and others, that makes it a very difficult 
problem in New York to handle, Any sys- 
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tem that is to be adopted there, must be one 
of a combined character, though not neces- 
sarily a system that can be carried out in its 
entirety in every street. However, there are 
some systems that could be very largely 
introduced. Then, again, in other places it 
would be necessary to combine. The prob- 
lem, if soived in New York, and they prom- 
ised to do it very soon, will, I think, very 
much facilitate those who wish to put down 
an underground system elsewhere, because 
this combination system, if it is introduced, 
there, will give all the necessary informa- 
tion, and I think that members of the con- 
vention, who have that at heart, can possess 
their souls in patience, in the meantime, leav- 
ing very well alone. 

Mr. De Camp, of Philadelphia, said they 
had tried three methods, and all had failed. 
One party had been told that certain mate- 
rial he had in there was a good insulator. 
We said go ahead and try it, and it turned 


out as we thought it would. The other was | 


presented by a man, as I understand, of con- 
siderable knowledge in that direction, and 
for that reason we had a right to expect some 
success from him. 

Mr. King—‘‘I would like to ask Mr. De 


Camp what he knows of the running of | 


lights on wires run through a conduit.” 

Mr. De Camp—‘‘I do not see how and 
where a conduit is going to very materially, 
until we get a wire to go through that con- 
duit with insulation of itself irrespective of 


the conduit, impervious to all the influences | 


which it may be subjected to underground. 
I think we have first got to find that, and 
when we have found that, to get to work 
and adopt a conduit or some methods of 
conveniences putting those wires 
ground. Another thing. We run down a 
street sixty feet wide. Suppose you 
can put that conduit in the center of the 
street. When I say a sixty-foot street I 
mean the Philadelphia street, which is sixty 
feet from curb to curb; then you have twelve 
feet on each side. Then you have forty-two 
fect from your conduit to your house, if you 
have the conduit in the center of the street. 
Then we have got to have something of an 
insulator on our wire that will stand under- 
ground. We could not afford to build mini- 
ature conduits from the conduit proper to 
the house. If we did, the mileage of our 
miniature conduits, as I call them, would 
exceed our main conduits by a great deal; so 
that must be taken into the calculation. Now 
the method used in Philadelphia, I think, is 
generally to put an ordinary gas pipe around 
the wire. Now, if the gas pipe has any- 
thing to do with it, why not dispense with 
the expensive iron conduit, because they are 
in sections and broken up by the ordinary 
gas pipes. I think that that decides that 
there is no particular merit in that par- 
ticular conduit, so far as helping the in- 
sulation of the wires is concerned. In 
many cases they have simply taken the wire 
which was in the main already; one of them 
was a wire insulated, covered with a lead 
casing. I do not see why that would not 
answer just the same purpose as a pipe. But 
I cannot see anything in the conduit. When 
you discover something that is absolutely re- 
liable, as.an insulator, you may be required 
to adopt some entirely cifferent form of con- 
duit from what has ever been devised since. 
In Philadelphia, I think, the top of the 
conduit is probably at an average of about 
15 to 18 inches. We have a Board of Super- 
visors in Philadelphia, appointed last year, 
and it has passeda resolution that no conduit 
shall be laid less than two feet below the 
surface. In Chestnut street for about two- 
thirds of the way from Broad street down, 
there is not room, if I am properly informed 
by the survey department, to lay a six-inch 
pipe. There are two lines of water pipe, 
two lines of gas pipe, a sewer, and the 
present conduits there. There may be some- 
thing else, I don’t know. That is the case in 
a great many streets. Take a street like 
Park street, which is very broad; there may 
be room there. We have : peculiar city 
government. It is the only one the Lord 
ever made. ~They have a peculiar way of 
taxing the people there. We have gas works 


which belong to the city. I understand 


under- | 


there is only one other city in the country 
that owns its own gas works. The gas com- 
pany now have agreed to furnish the city 
with light for nothing, but when they were 
| charging for it they charged at the rate of 
of $15 per lamp-post, assuming it to be a 
five-foot burner, and in the same report of 
the gas trustees they put down the cost of 
each city lamp based at $2850. Now the 
city owns those, and they claim it is a great 
thing, but the result is that the private con- 
sumer has to pay enough to make up that 
difference. The City of Philadelphia have 
passed, I suppose, six or eight ordinances 
on the question of underground wires, and 
when the original ordinance was passed fix- 
ing the time for putting the wires under 
|ground there was an amendment to that 
ordinance that the ordinance should not pro- 
vide city wires. Some one asked, why so? 
Why, thecity hasn’t got money enough, was 
the reply. They had a large mileage of wires, 
but the outlying wires were not in the sec- 
tion So far as their main lines were con- 
'cerned, there is no reason why they should 
not bury them. They have always exempted 
themselves from the different ordinances 
that were passed.” 

Mr. Hotchkiss—‘‘ I do not think there is a 

| doubt in the minds of the gentlemen present 
but that wires can be placed underground and 
made to work successfully, provided a proper 
quantity and quality of material is used. 
Whether the investment will be remuuerative 
cannot be regulated by some town in the 
State of Wisconsin in comparison with the 
City of New York or the City of Baltimore. 
I move you, sir, that the report of Mr. Pope 
be placed on file and accepted.” This was 
done, the chair stating that all papers were 

| filed. 

Mr. King, of Minneapolis—‘‘In our locality 
just now it seems to me that there are various 
objections to a conduit system of any kind 
It seems to me that a conduit must of course 
be rigid, and any disturbance of the soil 
either by force or by the breakage of water 
pipes would endanger it of course; and in 
our climate especially, where the frost dur- 
pom the winter prevails down toward that 
| point which the universalists don’t believe in, 

it would be a very expensive thing to lay a 
conduit. Our frost gets Cown eight or nine 
feet sometimes, and I agree with Mr. De 
Camp that if we go underground at all, the 
conduit seems to be a useless thing. I think 
we ought to stay on top of the earth for a 
while longer.” 

"Mr. Callender—‘‘ I begin to think that Mr, 
| De Camp is somewhat in the position of the 
| evil spirit of underground wires. In every 
| experiment that Mr. De Camp has told of 
| that has been undertaken in Philadelphia, 
|the result, he informs us, was in every 
|case a lamentable failure. I do not think 
|it is quite creditable to engineers or electric 
|light people and those interested in the 
subject that the statements go fortn from 
this association that it is impossible—that 
|gentlemen here have experimented with 
| undergrourd wires and find it quite impossi- 
| ble to run their arc currents underground. 
These are the facts tl at a man would gather 
| from listening to Mr. De Camp to-day, and 
| at our last meeting in New York. I do not 
think any of you who have given any care- 
| ful consideration to the matter of what is 
necessary for underground wires, as Mr. 
| Pope evidently has done, from the very care 
ful paper he read to-day, but must come to 
| the conclusion that two things are necessary 
|. cfore you can get an urderground circuit to 
| work satisfactorily. It is not sufficient to 
| get an insulated wire and bury it in the 
| earth. An insulated wire will not turn 
a pick or other instrument with which it 
may be struck, nor can it by any possibility 
‘resist the action of stones or sand or any 
| similar material that will be found in the 
‘earth. You have got to provide yourself 
with a conduit _nd with an insulated wire. 
We completed < plant in Washington, in 
November, for arc lighting. It was for the 
| United States Comy any for their new station 
‘mar the capitol. All the wires that come 
from the station go from one spot, overhead 
toa pole, and from there the whole of the 
| wires go underground. Most of them go 








two-thirds of the way up Pennsylvania ave- 
nue and some of them go up through the 
capitol grounds to the capitol. There are 
in the neighborhood of twenty miles of are 
wire that have been working underground 
both in the United States and Thomson- 
Houston systems. Tests bave been taken of 
those cables recently, and they are perfectly 
satisfactory. There can be no deterioration 
in a system that is thoroughly well-worked 
out and thorougbly well-laid. I do not wish 
it to go from the association that the under- 
ground wire question is one of which you 
are afraid, of which you cannot see any suc 
cessful ending and of which you are afraid 
financially. The calculations that have been 
gone into by those companies who have gone 
underground on any reasonable scale show 
that it is economy to do so. I refer you 
to an article that appeared last week in the 
ELECTRICAL REVIEW, describing Mr. Hap- 
good’s experience in Detroit. There he finds 
it is economy to use his wires underground 
in the Dorsett conduit.” 

Mr. De Camp—“‘‘I do not wish to be per- 
sonal, but the circumstances are such that 
probably it may be so considered. When 
you referred to this matter, I think I under- 
stood what you meant—that the cable you 
put down for the Brush Electric Light Com- 
pany was injured through neglect on our 
part or some misjudgment in laying the 
cable. -I brand that as false. And when 
you come to me and show me a place as big 
asa knife edge and say that was the fault of a 
mechanic, I say your judgment is not worth 
anything. The very fact of the cable break- 
ing or a leak coming there has destroyed any 
possible evidence of the cause of it. Any 
man who has ever connected light wires, 
knows what thatis. Every man who has come 
there and made experiments has had proper 
attention paid to him. Every facility has 
been offered to him honestly and in good 
faith, save one exception—omitting those 
two which I have not heard from—in every 
instance our co-operation had b en abused. 
We have been abused in one way or another 
and I consider the remarks of Mr. Callendar 
an abuse. We have been abused by all ex- 
cept one man who, when he failed closed 
his mouth and went away, and he acknow]- 
edged his failure. Now, we have made 
those experiments for, I suppose, fifteen 
people. We do not decline todo it yet. But 
we have not met with the courtesy from 
the people to whom we have afforded those 
facilities that we have extended to them.” 

Mr. Morrison ‘‘No electrical engineer would 
dare to stand on this floor and say that it was 
an impossible thing to place the electric light- 
ing wires underground and have them success- 
fully operated underground. It is possible 
and it is feasible. The enormous cost of such 
an operation, however, stands as a bar to the 
work, while the men who would be called upon 
to invest their money look upon it as an 
experimental operation, experimental in this 
country toa certain extent. The fact that 
electric lighting wires and all other classes 
of wires are being operated underground, 
and successfully operated, settles that ques- 
tion. In the city of Washington where they 
will not permit the putting up of any new 
lines overhead and where our people are 
compelled to put their wires underground, 
they are operated with success. In Europe 
most of the wires of the large cities, in one 
shape or another, are operated underground 
or in conduits that are provided for wires 
and for other purposes at the same time. 
The history of these underground matters on 
the other side of the water is the history of 
the telegraph and of electric matters gener- 
ally. It is not worth my while to go into it. 
It has been all talked over, so that the ques. 
tion has about settled itself. Our case—I 
now speak from the electric lighting stand- 
point—is about this: In the city of New 
York the most searching investigation is 
being made in this direction, not for the 
purpose of settling the question as to the 
possibility of placing wires underground, 
but as to adopting the best method already 
provided for that purpose. We take it that 
it would be unfair to the men who have put 
their money into this business and who have 
plants of overhead wires, to compel them to 





adopt any system until some system has 
passed uuder this rod in New York, and 
this question has been to some extent settled, 
not only by the ordering of the wires under- 
ground, not only by providing a means of 
placing the wires underground, but by giv- 
ing us the right to wait a reasonable time 
after such system has been adopted by the 
New York Subway Commission to allow us 
to see whether it is a success or not. I 
would like to treat every system fairly. 
I have tested under my own hand two plans 
for underground wires, one was a system 
of placing a bare wire in a bed of bitumen, 
Rittenhouse’s plan it was called. He had a 
lot of buttons he strung on a wire and put 
the wire and buttons in the asphalt. I told 
him the buttons were of no account, but he 
put cubes of terra cotta on the wire and 
buried the wire in the bitumen. Now that 
did not receive exactly fair play. As I 
passed through the prison yard, where the 
experiments were being made, and out again 
on Van Buren street, a distance of about 
three-quarters of a mile, I saw in going along 
that the workmen were dropping the sand in 
as the bitumen was being poured in. The 
line operated for about two or three 
menths and then it began to show faults and 
grew worse and worse until we had to 
abandon it. The other experiment was 
made in the same neighborhood by me with 


a cable covered with kerite. The wire 
was buried underground and carefully 


watched by myself and Mr. Orford. That 
cable was carefully watched day by day and 
it showed little or no signs of deterioration. 
We kept in underground, kept it in actual 
service, working it in a circuit along with 
about forty or fifty miles of No. 4 overhead 
wires. We coupled our circuit up. All our 
overhead wires are made up of No. 4 Brown 
& Sharpe’s gauge. At one time you have a 
circuit with 60 lights, and in three or four 
minutes you have no more than 20 lights on 
it. Take, say, three, four, five, six, seven, 
eight, nine circuits and loop them together 
one after another, and in that way we have 
frequently worked through 40, 50 and even 
80 miles of wire. This was a stranded cable 
kerite insulation on_ it. We were 
working through this cable all this time and 
through the varying distances of wire 
coupled up in these circuits, and we oper- 
ated from 20 lights to 60 lights over that 
mileage of 40, 50 or 60 miles of circuit, in- 
cluding this cable. We had no difficulty 
from the cable and only removed it when we 
had to use the locality for some other pur- 
pose. It was in that service, I judge, for 
some eight or ten months, without showing 
any signs of deterioration. These are the 
only two experiments that I have seen 
made. 

We do not want to place’our wires under- 
ground at all, to begin with. In the second 
place we insist on fair play on the part 
of legislators; that they will keep their 
hands from us until something has been 
reached by those who are engaged in 
solving this problem—I now refer to this 
same Subway Commission—until they have 
gone before the world with some settlement 
of this difficulty from their standpoint. After 
they have done this and the plan is adopted, 
then give us a reasonable time to see whether 
that plan is a proper one. Then after that it 
is perfectly proper for the authorities to 
come along and say, ‘ There is a plan; go on 
and use it.’ When the time comes, I do not 
think you will find any difficulty from any 
electric-lighting man on that score. There is 
less difficulty from our side of the house than 
from the telegraph people, because the plac- 
ing of an electric-lighting wire underground 
is very little more expensive than building it 
overhead. We do not want to avoid the 
underground business particularly. All we 
want is for them to say to us, ‘ Here is a 
system properly devised and tested, and here 
are the results.’ The Callendar Insulating 
Company bave got work in Washington, and 
up to the present time, I have it by authority 
from Mr. McAlees, the superintendent of the 
Police and Fire Telegraph of Baltimore, that 
it is giving good satisfaction. The wires are 
being placed underground in conduits, and 
they report good satisfaction from that 
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source. In Baltimore the mayor of the?city 
takes strong ground in favor, not of placing 
the wires underground particularly; you can- 
not make a telegraph pole or an electric-light 
pole an orpament; they are more or less a 
nuisance on the street, and so those interested 
in the appearance of the city would like to 
get rid of these wires. The mayor has used 
pretty strong language in the matter of 
underground wires. He says: ‘There are 
no two opinions in this community concern- 
ing the necessity and expediency of an early 
abolishment of the overhead city wires now 
in use, the expansion of which has become 
so great as to be justlyand generally regarded 
as an intolerable nuisance, while the wires 
themselves are terrible to the imagination as 
suggesting an increased loss of property and 
life in case of fire. The poles are an incum- 
brance to the sidewalk. They form a mass 
of uusightliness,’ ete. He expresses there 
about the sentiment of it. You have these 
quotations from Mr. McAlees, whois present 
in the room now, giving the result of his ob- 
servation in the different cities where the 
underground system is used. Upon that, 
legislation will be asked in this city looking 
to experimental work, probably, so that in 
the coming year you will doubtless have the 
result of a good many practical experiments 
laid before this association. Sometimes you 
find the chief engineer of the fire department 
making a report about the danger to the men 
in his department from the electric-lighting 
wires, but none of these are true. J never 
knew a fireman to be killed by shock from 
an electric light wire. I never knew one to 
be injured in that way. You see extraordi- 
nary stories printed in the newspapers once 
in a while about this, that and the other 
thing, and the chief engineer of the Balti- 
more Fire Departmentis no exception to that 
general rule. He puts himself on record in 
a report (which will be preserved in the 
archives of the city), saying that numbers of 
lives have been lost through the fire-alarm 
telegraph. For those of you who have not 
the honor of an acquaintance with this gen- 
tleman, I beg to say that that is about on a 
line with the general statements he makes 
with regard to every matter, public and 
private. Ido not know whether he would 
have sense enough to tell the truth if he 
knew how. But when you take a city 
official in as high a position as that, and per- 
mit him to display such malicious ignorance 
as he has displayed in the quotation I have 
given, it is time to infuse a little more brains 
and less muscle into the government of the 
fire department. I have got to leave this 
underground question with these few re- 
marks. I think fair play would indicate a 
waiting policy on the part of the State and 
municipal governments, until the time has 
arrived when some solution of this question 
has been made by those engaged in endeavor- 
ing to solve it. I think that we should treat 
the case with grave consideration, and we 
should endeavor to treat every man who is 
engaged in this line of business with absolute 
fairness, because the man who really solves 
this problem, Mr. President—the man who 
brings before the public a real solution of 
this question—will be, to my mind, a public 
benefactor; and when that time comes, and 
the successful system is laid before you, and 
you can put your wires underground at a 
reasonable expense for plantand maintenance, 
there is not a man engaged in this line of 
business but will hail that with as much joy as 
will those whose zsthetic tastes are shocked 
by the telegraph wires and posts in the 
streets of the city.” (Applause. ) 

Mr. Weeks—‘‘In relation to what has 
been said, I would like to add a word, 
and it is this, that the attitude of 
the people toward overhead wires, reminds 
me of the familiar quotation, ‘ Whether 
‘tis better to bear the ills we have, or fly 
to others that we know not of.” It 
seems to me they do not stop to think of the 
consequences of placing electrical wires 
under ground. Take our own city, for in- 
stance, where we now have a gas company 
and water company, with rights to tear up 
the pavements of the streets, and lay down 
their mains, in addition to a very expensive 
sewer system, Now, to compel three tele- 


graph companies, two district companies, an 
electric-light company and a telephone com- 
pany, all to place their wires under ground, 
giving them rights to go upon the streets, 
alleys and avenues of the city, and to tear up 
the pavements, it seems to me that if the 
people sanction that, they have forgotten, or 
do not think of the consequences of such 
action. The sanitary view of the matter is 
a very important one. We would have all 
sorts of fevers and malaria there, and with 
our narrow streets and rapidly increasing 
business, our thoroughfares would become 
impassable, and with electric companies, the 
placing of the wires under ground would be 
but the beginning of the nuisance, because 
whenever there was trouble, there would be 
the necessity for extensive excavation. I 
endorse all that our president has said in 
regard to waiting. I think that is our true 
position. We should wait until there has 
been a suitable system found and it has been 
demonstrated to be such. Then, when that 
time comes, I will favor an underground 
system, provided the people, after an intelli- 
gent review of the objections to it, conclude 
that the objections to the aerial system are 
sufficient to warrant them in putting up with 
the others. 

Mr. Ralph W. Pope—‘‘I would like to say 
one word touching this question about the 
pride of the people. I think that that has 
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been misunderstood. The way I have looked 
at it all the time is that the press, under some 
mysterious influence—we may not know ex- 
actly what it is, but we know it is there— 
has been very industriously manufacturing 
this public opinion, and advertising it; and 
as an example of tbat, just before leaving 
New York on a tour of inspection in connec- 
tion with this business, I saw in the Times 
of that city a statement to the effect that 
while the commissioners of New York were 
wrestling with this problem, Washington and 
Philadelphia had already placed their wires 
under ground, and we started out, and found 
fully as many wires overhead, in proportion 
to the size of those cities, as there were in 
New York. A similar state of affairs ex- 
isted in Chicago, although I believe some of 
the wires were to be taken down at the time 
I was there; but the facts were there. In- 
stead of Washington and Philadelphia hav- 
ing buried all their wires, it was a preity 
well understood fact, when they came to 
cipher the thing down, that there were actu- 
ally more miles of wire under ground in 
New York (ity than there were in either of 
the cities we visited. There had been un- 
derground work undertaken by the tele- 
phone company and the Western Union com- 
pany; and although none had been done by 
the arc-lighting company, there was an ex- 
tensive system of incandescent lighting 
wires there, so that instead of being behind, 
New York was actually ahead. Of course, 
it is generally understood by citizens famil- 
iar with the streets of New York, that a 
great many wires are overhead yet. An- 
other thing that is not generally understood 
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by the actual promenader of the cities, is 
that, although the surface of the street may 
give you the impression that there is lots of 
room below, when you see an excavation 
made there, and see the net-work of pipes, 
crossing and re-crossing mains, branches and 
sewers, it is quite a diflicult problem to find 
plenty of room in the streets of New York, 
that is, in the down-town streets, where the 
problem of burying the wires is, of 
course, more perplexing than it is up-town. 
But up-town it is a financia] question, 
There are not enough wires there to make 
it worth while to put them under ground. 
They are no nuisance, and the new manager 
of the telephone company finds that there 
are practically no telephones above Thirty- 
fourth street. I was talking with him the 
other day about putting his wires under 
ground. I called his attention to the fact 
that the telephone service did not demand, 
and could not pay for any system of that 
kind, in that part of the city.” 

Mr. Henry W. Pope—‘'I had the pleasure 
of serving on this New York underground 
committee some time ago. At the corner of 
Broadway and Wall Street, in the city of 
New York, there are forty-five different 
underground structures. Now, this com- 


mittee went pretty thoroughly into the sub- 
ject, and they came to the conclusion that 
about the only thing that could be used in 





The president here took the chair. 

Mr. Hotchkiss—‘‘ I suggested to the presi- 
dent the filing of the approval of the report 
submitted by Mr. Pope. The resolution as 
presented by Mr. Cooper I do not think 
should be placed upon record.. The ques. 
tion is not one of means, ways or ability. It 
is 2 question of cost, gentlemen. It will pay 
some men in certain localities to put up a 
fourteen story building, and others build a 
one story wooden shed. Some men dig a 
cellar four stories under the sidewalk. Others 
have none. If you, gentlemenof the Electric 
Light Association, can receive an adequate 
return for the service that you give to the 
public or toe your customers, you are war- 
ranted in putting your wires under ground. 
If you cannot get such a return and your 
income will not permit you to make the ex- 
penditure, that is the only question you have 
got to decide. Science and ability will give 
you the means of quickly satisfying your 
wants.” 

Mr. Cooper—‘‘ That is just the point that 
is meant to be covered by my resolution. As 
I understand this underground questic n, it is 
an enforcement of the seventeenth-story 
building that Mr. Hotchkiss speaks of, with 
five stories under ground, where one story 
would do, and | say we do not want to be 
forced to build such a building unless it is 














absolutely necessary.” 


© PRR... 
sg mw, )* | 


\“ANRRISBURG.. ‘2A. ) 
s 





Fia 


the city of New York was a tunnel, and I 
believe because they made such a recom- 
;mendation as that it was given out in the 
‘papers that they had been influenced in one 
,Way or another to make such a report. 
Nevertheless, I think that anybody who has 
looked into the subject comes to the same 
conclusion. Now, a very similar thing in 
connection with this underground system— 
|in London, where they have had this under- 
ground system a great many years, they 
have a great many housetop wires, and it 
seems to me that in that country if the thing 
had been entirely practicable, they would have 
refused to have granted any such permis- 
sion.” 

Mr. Cooper—“ As I understand it, there is 
not at the present time any question before 
the convention, for the reason that all papers 
similar to Mr. Pope’s, and his among them, 
are accepted and placed on file by the associ- 
ation. I would, therefore, offer the following 
resolution: 

Resolved, That it be adopted as the sense 
of the National Electric Light Association, 
that up to the present time there has been 
no system of underground wires that recom- 
mends itself for adoption by the electric 
light companies of America; and that unless 
something more feasible is presented, that 
we earnestly protest against any enforcement 
of an underground system, until it is proved 
beyond doubt that by such adoption, the 
usefulness or life of the electric companies 
is not jeopardized, and that we believe that 
up to the present time, all the underground 
systems are more or less experimental, and 
that it is an injustice to expect the electric 
light companies to adopt any system that has 
not proved itself practicable not only in the 





electric, but in any sense of the word. 








2.—SmpE VIEW OF THE IDE ENGINE. 


Mr. King—‘‘Can Mr. Pope tell us to what 
extent electric light wires are run through 
tunnels in Chicago ?” 

Mr. Ralph W. Pope— ‘There were two 
gentlemen from Chicago associated with me 
on the work of this committee, and I relied 
upon them to give some further information 
to the conveation in regard to the fact that 
Mr. King desires information upon. Those 
gentlemen are not present and I can only 
speak from recollection without having 
thoroughly gone into it. As we stood at one 
of the street comers in Chicago, I was told 
that there were eight different arc-light sys- 
tems that could be seen from that print, 
Whether that is so or not I cannot say, of 
course, not being familiar with them. There 
are certainly several large systems in opera- 
tion there, but they are not carried out to the 
same extent that they are in other cities of 
the same size. They are more local in their 
character—isolated plants. I presume that 
some of the gentlemen present—Mr. Hotch- 
kiss and Mr. Callender, perhaps—who have 
done some underground work there, can give 
you the information you desire.” 

Mr. King—‘‘When I am at home I learn 
that in the East the wires are buried. When 
I am in the East I learn that at home the 
wires are buried.” 

Mr. Weeks—‘‘I move that the resolution 
be referred to a committee of three to report 
at our next session.”” The motion was 
carried. 

The President—‘‘I will appoint on that 
committee Mr. Weeks, Mr. Cooper and Mr. 
Hotchkiss.” Mr. Hotchkiss asked to be 


excused and Mr. Ridlon was appointed, 
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Resolved, That a committee of three be 
appointed by the chair (of which I shall not 
be chairman) to consider the legal relation of 
electric lighting to insurance ; the legal rela- 
tion of electric light companies to the public ; 
the legal relation of electric light companies 
to telephone and telegraph companies; and 
the relation of electric hight companies to the 
patent system. 

The resolution was adopted. 

The President—‘‘ The chair will appoint 
Arthur Stewart, of Baltimore; A. J. De- 
Camp, of Philadelphia ; and Ralph W. Pope, 
of New York, as that committee.” 

The convention then adjourned until ten 
o’clock on the following day. ° 

(Friday’s proceedings, summarized below, 
will appear in full in our next edition.) 





Summary of Friday’s Proceedings. 
At ten o'clock the convention assembied, 
and, on motion of Mr. De Camp, the follow- 
ing amendment to the by-laws was adopted: 


The officers of this convention shall be a 
president, two vice-presidents, a secretary and 
treasurer, and six members as an Executive 
Committee, four of whom sball constitute a 
quorum. All officers shall be elected by 
ballot for one year, or until their successors 
be elected and qualify, except the secretary, 
who shall be appointed by the president ; all 
vacancies to be filled by the Executive Com- 
mittee. 


Mr. Weeks presented the following report 
on the resolution offered by Mr. Cooper : 


Resolved, That it is the sense of 
this association that no legislation 
looking to the placing of wires un- 
derground should be enforced until 
it has been proven beyond doubt that 
by such a n act the usefulness or life 
of the electric light companies is not 
jeopardized, and, further, that it is 
the sense of this association that up 
to the present time no such under- 
ground system has been put in prac- 
tical operation. 

Mr. De Camp handed the follow- 
ing resolution to the secretary, who 
read the same to the convention: 

Whereas, The last two meetings \ 
of the National Electric Light Asso- 
ciation have been held in the East, 
and, as the time of the next meeting 
is in the month of August, 

Resolved, That the Executive Com- 
mittee be requested to call the next 
meeting in Detroit. 

Wii1iaM H. FirzGERap. 


The resolution was seconded by 
Mr. Ridlon and carried. 

Mr. E. R. Weeks read a prac- 
tical paper on ‘‘ Operating Ex- 
penses.” This was followed by 
a very lengthy and deeply-interest- 
ing discussion on ‘‘ Incandescent 
Lighting,” Dr. Moses opening, 
followed by Professor Rowland, 
of Johns Hopkins University ; Lieutenant 
Dunean, of the U. S. Navy; Messrs. 
}tobinson, Upton, Woodbury, Morrison, De 
Camp, Swift, Rorison, Kerr, Smith and 
Cooper. Prof. Rowland, in his remarks, 
alluded to the machine he constructed in 
1868, saying that he was too young at that 
time to secure appreciation of bis work, or 
he should have had it patented, and it would 
have been adding to his funds at the present 
time. Lieut. Duncan gave an account of the 
Franklin Institute tests of the life and effi- 
cie cy of incandescent lamps. 


Mr. Frank Ridlon, of Boston, read a paperon 
‘“Carbonsand Globes.” On motion, a commit- 
tee was appointed to investigate the carbon 
question, with a view to establishing a stand- 
ard test :odecide the quulity of carbons. The 
committee appointed consisted of Messrs. 
Cooper, of Brooklyn; Ridlon, of Boston, aad 
King, of Minneapolis. The association then 
adjourned. 

When the meeting was called to order in 
the afternoon, a letter from Mr. William F. 
Swift, of Cleveland, was read, referring to 
the choice of the next place of meeting. 
resolution was adopted to appoint a commit 
tee, composed of representatives of euch elec- 
tric-light system, to consider the relations 
between the sub-companies and the parent 
companies, with a view to their more ami- 
cable adjustment. 

One of the most important features of the 
session was a paper by Mr. C. J. H. Wood- 
bury, of Boston, on electric lighting ard 
insurance. It appears in full. A number 
of leading underwriters who had been invited 
to be present were in attendance. 


THe RELATION oF Evectric LIGHTING TO 
INSURANCE. 

The competition forcing the struggle for 
existence in modern civilization is not shown 
anywhere in a more marked degree than in 
the demand for time. Like the dying royal 
reprobate, it cries, ‘‘ Millions for a moment 
of time,” and seizes upon every expedient 
which will add to the measure of time at its 
disposal. 

Rapid transportation in shortening un- 
available time, and artificial illumination in 
lengthening available time, minister to the 
necessities of commercial avd home life, and 
form our greatest industries. Transportation 
requires more capital than any other indus- 
try, about 20 per cent. of the live capital of 
this country being invested3,in railroads. 
The several methods of artificial illumination 
and their kindred industries are second on 
the list, requiring somewhat over 2 per cent. 
of the invested capital. 

Both of these subjects have received the 
careful attentions of legislators, and these 
interests have reached such magnitude that 
the most carefully-phrased legislation bas 
been enacted to defend the individual against 
the undue exercise of corporate power. 

The numerous and continuous injuries to 
person and to property, in spite of all pre- 

autions, bave caused the most stringent 
statute laws relative to the production of ar- 








tificial light.* Although differing in the sev- 


passed for a purpose, and to no purpose. 
The questions of the safety of electrical 
illumination have thus far been settled by the 
electric interests without intervention of the 
law; and I venture to state that the instance 
of an industry voluntarily assuming its self- 
government for the direct weal of other in- 
terests is without parallel. When electricity 
was first applied for illumination on a com- 
mercial scale, it was a business without 
precedents; everything was new, crude and 
undeveloped. The leading inventors were 
absorbed in the solutions of their problems; 
no trained assistants were available; the books 
contained notaing on the modern applica- 
tion of dynamo currents; the scientific schools 
could teach but little except general prin- 
ciples; telegraphy had but little in common 
with the subject beyond its terminology; so 
that neither technical graduates nor teleg- 
raphers were prepared to enter upon the 
work without further training. Mechanics 
had much to learn in matters of construction 
of apparatus; the proper manufacturing sup- 
plies were not in the market, and the best 
steam-engines for meeting the conditions for 
the best operation ef dynamos have ap- 
peared since that time. The development of 
the whole business required invention, educa- 
tion and organization from one end tothe other 

Considering the nature of the difficulties 
which were surmounted, the wonder is not at 
the mistakes, but at the success. 
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Fig 1.—Esp View oF THE IpE AvuToMATIC ENGINE, MANUFACTURED BY THE FouNDRY AND 


MACHINE DEPARTMENT OF HARRISBURG CAR MANUFACTURING COMPANY. 


eral States, all relate to similar measures, 
such as, oils for illumination must not ex- 
ceed certain fire tests, must be stored in 
covered buildings, cannot be left near the 
highways; and numerous regulations control 
matters relative to transportation and sale, 
| and also to its use on railway and coast and 
| internal marine lines carrying passengers at 
night. 

The varied legislation in respect to burning 
gas fixes minimum limits as to luminosity, 
percentage of poisonous gases, the rights and 
responsibilities of gas companies in the fran- 
chise permitting them to enter upon and 
open highways; and one State, at least, pos. 
sesses a law which can be constructed as 
forbidding a gas meter operating as a per- 
petual motion. 





This class of laws has been a necessity in 
the endeavor to reduce the casualties result- 
ing from the use of artificial light;*and. wide 
as they are in scope and exact in details of 
enforcement, the painful consequences fol- 


A lowing the use of oil and gas show that these 


laws fall short of their purpose. 

At this time we have occasion to consider 
only one of the several methods of illumina. | 
tion, and it is remarkable that electric light- | 
ing which is in general use throughout the | 
country, and containing, like all other forms | 


of energy, well-known possibilities of danger, | 


| 





has never been the subject of any State law | 
yet in force. City ordinances have been | 


One of the elements naturally disregarded 
at the outset in the rush to invent, make and 
insta!] the apparatus, was the possibility that 
electricity might like other methods of light- 
ing become a cause of fire. 

Soon numerous fires served as a reminder 
that electricity as applied at that time pos- 
sessed no immunity from consequences simi- 
lar to those resulting from other methods of 
illumination, and public opinion for a time 
had a tendency to veer to an extreme posi- 
tion—even farther from the truth than its 
first assumption that electricity could not 
produce a fire. 

A careful examination of the circum- 
stances attending a number of these fires and 
a repetition of these conditions upon elec 
tric lighting plants served as the basis of the 
regulations for the use of electric lighting 
apparatus prepared by the writer for the 
Factory Mutnal Insurance Companies, a 
little more than four years ago. It would 
have been impossible for the work to have 
been carried on, had I not received the most 
cordial co-operation from the electric light 
compapies; and the electricians at the head 
of these companies freely gave of their ex- 
perience, in the endeavor to determine the 
facts at issue. 

The results of this work warranted the 
opinion that a well arranged electric light- 
ing plant was the safest method of illumina- 


(Continud on page 10.) 





— The electric lighting system at Ply- 
mouth is to be increased to 125 arc-lights, 
and an incandescent machine is to be put in 
for small consumers. 

— The Mather Hlectric Company, of 

Hartford, Conn., have reccived the order for 
a 400-incandescent hght plant for one of the 
mills of the Hartford Carpet Company at 
Thompsonville, Conn. 
—— The Green Bay and Fort Howard 
Electric Light Company, Green Bay, Wis., 
has been organized with a capital stock of 
$20,000. George W. Lamb and others are 
the incorporators. 

—— TheJobnson Carbon Company, North 
Adams, Mass., has just turned out its first 
product of carbons for electric lights, to the 
number of 20,000. They have a complete 
set of apparatus, furnaces, presses, etc., and 
will be able to turn out from 5,000 to 10 000 
daily. 

—— Mr. D. Simon, aclothier, of Altoona, 
Pa., has introduced the electric-light into his 
extensive stores, using the Westinghouse 
system. The Westinghouse is also putting 
a dynamo of 300 16-candle-light power in 
the paper mill of Morrison & Cass, at Ty- 
rone. It will be ready for operation this 
week. 

— Sacramento, Cal., wants more light. 
Ata recent mevting of the city trustees a peti- 
tion was read, signed by a number of citizens, 
as follows: ‘* We the undersigned taxpayers 
and voters do protest against the ignoring of 
our former petition, and now demand that an 
electric mast be erected on Fourth and T 
streets, as that is a central point in a thickly 
settled, unlighted portion of the city.” 
Street Commissioner Nielsen stat d that masts 
were to be located at Fourth and kt and 
Ninth and R, which would light the sec- 
tion referred to by the petitioners, 

— me 
The Ide Automatic Cut-off Engines, 

The Review presents to its readers two 
cuts of the Ide engine, manufactured by the 
foundry and machine department of the 
Hartisburgh Car Manufacturing Company, 
of Harrisburgh, Pa. Weregret the crowded 
condition of our columns prevents giving an 
extended notice of this very desirable engine. 
The above company is the sole manufacturer 
of these engines in the Eastern, Middle and 
a portion of the Southern States. The con- 
struction of the engine is very simple and 
substantial ; all malleable parts are of steel ; 








crank shafts are of steel, and, in diameter, 
equal to one-half the bore of cylinder. Be- 
sides its very excellent general construction 
and design, a number of new features are 
embodied in this engine. To avoid the re- 
sults of any possible accumulation of water 
in the cylinders, due to foaming of boilers or 
carelessness on the part of the fireman, ex- 
plosion diaphragms are placed under each 
end of cylinder. These are in a direct com- 
munication with the cylinder, and in the 
event of a pressure due to the presence of 
water exceeding the normal conditions, these 
diaphragms will burst and immediately re- 
lieve the cylinder and avoid such disastrous 
results as knocking out the cylinder heads or 
crushing the piston. These diaphragms 
have in a number of instances proved their 
utility. Oil guards are placed over the 
crank, as shown at B, in Fig. 1, which not 
only adds to the appearance of the engine, 
but are very desirble features. An indicator 
dial is also placed on the front of the engine, 
howing at all times the point of cut-off, so 
that the operator can at a glance tell, without 
the use of steam-engine indicator, approxi- 
mately the amount of work the engine is 
performing. Stationary oilers, with sight- 
feed, are provided for all the bearings, so 
that lubrication can always be attended to 
while in operation. These engines are in- 
variably well finished, and the aim of the 
manufacturers is to secure the highest perfec - 
tion possible in the steam-engine. 
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tion, and the experienee of time has sus- 
tained that position. 

The essentials for safety in an electric 
lighting plant are few and simple. In the 
presence of combustible material, arc lights 
should be enclosed in globes resting on 
closed stands with a raised edge, confining 
the sparks and copper, and some extra stop 
at the bottom of the lamp to prevent the 
lower carbon from falling in any contin- 
gency. The feeding apparatus at the lamp 
should prevent the formation of an undue 
are in case of any disarrangement. Switches 
should be constru¢ted so that an arc could 
not be fcrmed by their use. The clectricity 
must be contined to its metallic circuits and 
the conditions of its use controlled. 

The regulations found necessary to specity 
these particulars in detail are of some length, 
but do not embody any other features, Ex- 
perience has shown that they have served 
the purpose for which they were intended, 
for | do not know of,any fire from electric 
lighting apparatus except where they have 
been violated. 

The chief elements ofZdanger are conduc- 
tors of high resistance, generally formed by 
two earth contacts, and sometimes by a con- 
ductor between two wires of different poten- 
tial. Such diversions of current are gen- 
erally caused by water penetrating the insu- 
lation it is of importance that the 
insulution be waterproof, wherever there is 
liability of exposure to moisture. 


and 


The enforcement of these rules by the 
Factory Mutual Insurance Companies and 
the Boston Fire Underwriters’ Union was 
based upon an inspection which was re- 
corded upon the following blank, by under- 
lining the items to be specified; spaces are 
left for negatives and the addition of notes 
of a more {general nature; further remarks 
can be written on the other side of the sheet, 
where it is dated and signed by the inspec- 
tor. Attention 1s called to items requiring 
correction, by an X in the margin. 

For inspection use, these blanks are 
secured by rubber bands in a small portfolio 
the size of a pocket note-book, and after a 
record has been made upon them, they are 
filed away at the office. 

Careful attention should be given to the 
importance of daily tests for ground connec- 
tions, and for this purpose an ordinary Bell 
magneto is the most convenient apparatus. 
The electric bells and small galvanome‘ters, 
with low resistance coils frequently used for 
his purpose, are not sufficiently delicate, as 
they cannot indicate a weakness in the insu- 
lation unless its resistance be less than ten 
to one hundred ohms according to circum. 


stances, 


The general average of clectric plan's have | 


no place for the expensive apparatus and 
inethods necessary to measure the resistance 
of the insulation of the system. Whatever 
method may be empioyed for permanent 
testing. the lme connecting the electric light 
circuit with the testing apparatus and thence 
to the earth should have a spring switch, 
which could not be left closed, and thereby 
ground the circuit. 

~ Thave used for several years the poriable 
magneto which I devised for the purpose of 


inspection testing. The shaft of the driving 


pulley is at right angles to the armature, and | 


this allows it to be placed in a small flat rub- 
br ease, which contains two flexible steel 
reels each thirty feet in length, which serve 
as conductors between the circuit and the 
earth. 

The value of this method of inspection 
which I have described is shown by the re- 
sults following its adoption. In the autumn 
of 1881 and winter of 1882, 23 fires were 
caused by 61 electric lighting plants in mills 
insured by the Factory Mutual Insurance 
Companies in the eastern portion of the 
United States. The apparatus was inspected 
and the alterations necessary for safety, 
specified and carried into effect, and there 
has not been a single fire from electric light- 
ing apparatus on this property since that 
time, although the number of mills using 
electric lights has increasing to nearly 200, 
and the average size of the plants greatly 
enlarged. From being a legitimate cause of 
apprehension on the part of the under 


writers, the hazard of electric lighting, in| as destroying the beauties of natural scenery’ 
this field at least, has subsided into a matter | by, ils cuttings and fills, its nerve-tbrashing 
of routine inspection noise and black belched smoke, and above 
Piet ‘ all the utter absence of lines of beauty in 
There is a prospect of new matter at| either roadbed or rolling stock. 

issue, which will tend to reverse the present} The few instances where wires over build. 
conditions relative to safety in confection | ings interfered with ladders of the fire de- 
with the distribution of electric lighting. | Pa™tment might have been avoidable by the 
: % f “| further elevation of the wires or by their 
There is a widespread feeling of opposition} crossing the streets at nearly right angles. 
to aerial electric wires, and several city gov-|In the natural course of improvement the 
ernments with the intrepidity of practical lines in cities are being changed from their 
politicians have passed ordinances decrecing scattered courses and eystematized upon pet- 
et magicgie : sie . ©|manent fixtures high enough to carry the 
that the wires must be buried. wires a reasonable distance above all roofs. 
In the present state of the art of supplying | Aerial wires certainly furnish the most ready 
arc-lights from central stations to scattered | ™eaus for electric companies to reach their 
fees ¢ . ; ___,,| customers, who are frequently distributed 
clients, the execution of such measures, if| ,.,,.. unevenly over a city, and like all other 
rashly entered upon, would be simply pro-| seekers after trade, may at times conflict 

hibitory, depriving the public of the} with other interests, | ry 
enjoyment and protection derived from| , The network of wires over cities serves as 
Bs — Ne aah, . .. . | the most efficient protection against light- 
thoroughly lighted streets, and limiting its ning, these conductors by their great num- 


use to those who have boiler, engine and| per, scattering the force of thunderbelts and 
complete electric lighting plant on their| conducting them to earth, on this account 
premises. thunderstorms are much more destructive in 


the country than in cities. 

As for personal danger, a lineman is in in- 
finitely greater danger frum gravity than from 
electricity. 

I repeat that most of the fires from arc 
lighting systems have resulted in the diver- 
sion of the current by two contacts, one of 
them being a ground which had existed for 
an unknown time and the second being an 
accidental ground, generally of increasing 
resistance until it converted the electricity 


It is well known that the use of all under- 
ground electrical conductors attended 
with special difficulties. The first transat- 
lantic cable resulted in a failure through the 
efforts to operate it in a manner similar toa 
land telegraph line; the telephone com. 
panies have concentrated their best forces 
upon the problem, with indifferent success; 


1s 





the telegraph companies have not beenidle|into heat whose temperature was high 
in looking out for their interests in the|enough to ignite combustible material. 


matter, and one of them has been engaged| When a ground exists anywhere on a circuit 
in experiments upon underground wires for | this ground is trys to form a —, eee 
several years, without obtaining satisfactory | perenne = ag P oom = ** ac 0 

: © Y|anywhere on the whole circuit, irrespective 
The telegraph system, as Prof. j The one connection to earth 


results. — [ ] | of position. 
invented it, did not 


Morse contempl:te | may exist near the dynamo and the other in 
other than underground wires, and aerial| some building at the extreme portion of the 
wires were put up asa matter of necessity, | circuit, or it may be only a few inches away. 
where it was impossible to bury them on the| When the conductors are secured to eleva- 
stone viaduct of the Baltimore and QOhio| ted supports, they can readily be kept free 
Railway, at Relay Station, and the nine| from all such earth connections and a casual 
miles of wire buried along the right of way | inspection shows the places liable to defects, 
of the railway between Relay Station and|and the necessary changes can be made. 
Baltimore was abandoned, because the in | With an underground system, this danger 
sulation could not be maintained, and an| exisis everywhere along the line, and is diffi. 
aerial line substituted along the whole dis-| cult of location and remedy, while the 
tance. On this occasion, it is necessary to} natural deterioration of material renders the 
confine the consideration of underground | kazard an increasing one. 
wires to conductors of electric lighting cur The agitation of the subject has stimulated 
rents, as being the only phase of the ques-| inventors, and the protection of the Putent 
tion germane to the objects of this conven-| Office has been invoked accordingly upon 
tion. divers methods of covering and grouping 
Mr. Edison, with his inventive skill, sup-| wires to be laid in a trench, most of them de- 
plemented by the immense financial re-| vised on the Mede and Persian principle, in- 
sources of his company, has designed and|/asmuch as when once laid away further 
laid a system of underground conductors changes would be unfeasible. 
for incandescent lighting from central sta-| Many underground arc-lighting circuits 
tions distributing lights over a small area} have received faithful trials without obtain- 
in the denser portions of cities containing ing satisfactory results which would warrant 
his stations. It serves its purpose, which | their adoption by any form of American 
is to conduct electricity at a tension of one- practice, 
thirtieth of that used on some are lighting} In this connection, I wish to cite several 
circuits. An insulation of suffic‘ent resist-| instances where such trials have been made. 
ance to be adequate for incandescent cir-| A larze contract for lighting a park was 
cuits would not be suited for are lighting! offered to an electric lighting company, upon 
conductors. Mr. Edison invented that sys-| the condition that the wires be placed under 
{tem of underground conductors, for the| ground. An electric light company in Bos- 
| specific purpose of adapting it to his system! ton made preliminary experiments by laying 
ot electric hghting, and relatively simpler,| 1,200 feet of one of their circuits under 
}as such a matter may be than the invention! ground. The con iuctors consisted of No. 
of a feasible method of burying arc lighting! 4, copper wire covered with rubber in- 
wires under the present limitations of con-| sulating composition one-eighth of an inch 
|sumption, it may be noted that no other! thick, and further protected by two thick- 








in places, and if the lights had been inside of 
buildings, there would have been a liability 
of such points of excessive heat occurring in 
the presence of combustible material, with 
destructive consequences. 

The result of a few weeks’ experience with 
a short underground circuit is no measure of 
its capacity to fulfill the requirements neces- 
sary for central station arc-lighting, as it re- 
quires time to develop the faults in such con- 
ductors. 

Aside from the question of overwhelming 
cost, there is no opportuni:y in cities to lay 
down subways without such serious inter- 
ference with gas, water and steam-pipes, and 
sewers that it would make their construction 
unfeasible. An underground circuit must 
be either a buried conductor or wires run 
through a conduit of small dimensions. 

The insulation of buried conductors from 
those of Prof. Morse in 1843 to the present 
day, has vot been sufficiently permanent to 
reach satisfactory results, although such 

cables have given excellent resul's on sub- 
marine work, where they are free from many 
of the severe conditions imposed on them by 
underground service in cities. 

It is clearly essential that the insulation 
upon wires in conduits must be supplemented 
by the material of the conduit, also serving 
as an inswiator. 

In the oft-quoted subways of Paris, the 
wires are not in contact with the walls, but 
are attached to insulators fastened to beams, 
placed transversely across the subway, or 
against the walls, and are therefore suspended 
lines, surrounded by an insulation of air. 

The use of underground systems would 
add to the obstructions of opened streets, in- 
creasing the measure of annoyance and dan- 
ger arising from excavations in the highway, 
a difficulty which will increase in time, 
whether lines were successful or not, for if 
successful, the increased patronage would re- 
quire additional wires; and, if unsuccessful, 
the constant repairs and alterations, in the 
hope of obtaining satisfactory methods, 
would require certainly more occupation and 
interference with the highway. 

Admitting each statement alleged against 
overhead wires, there would still :emain the 
fact that the experiment of underground 
wires involves dangers and difficulties that 
should not be rashly entered upon, lest, like 
the discontented frogs in the fable, king 
stork takes the throne of king log. 

In conclusion, it may be said : 

1. That the present application of electri 
city forms a relatively safe method of light- 
ing. 

2. Underground wires conducting lighting 
currents contain elements of serious danger 
in proportion to their defects of insulation 

3. The compulsory burial of all electric 
wires would be oppressive to the electric 
interests 

Our methods of life are so closely inter 
woven with the the uses of electricity that 
we are dependent upon its applications, es- 
pecially to transmission of speech, telegraphy 
and illumination, and any interference with 
the legitimate exercise of those interests will 
not be measured hy the impaired value of 
plant or load of excessive expenditures, but 
will be a detriment to each member of the 
community now benetited by its use. 

After some discussion of the subj ct 
of insurance, a resolution was offered by 
Mr. Cleveland, of Hartford, Conn., declaring 
that the association endorsed the plan of amu- 
tual electric light insurance company. as sug- 
gested by Mr. Gilbert. of New Haven. 

On motion of Mr. Weeks, the membership 
of the executive committee was changed 





incandescent electric lighting interest has} nesses of cotton braid. The two wires of 
made any installation of any method of| the loop were laid in grooves a foot apart in 
underground conductors. Portions of his} a plank laid three feet below the pavement, 
| central station circuits are above ground, as/ and covered by another plank The resist- | 
is the whole of his *‘ village system” of | ance of the insulation of this circuit exceeded | 
lighting, and his ‘‘ municipal system” is} 90,000,000 ohms when first laid, but it di-| 
not only above vround. but uses electricity | minished until the repairs made necessary by | 
at an e ectromotive force of 1,000 volts. the frequent escapes, became so burdensome | 
|. The distinctions between th» conditions’ that this underground line was abandoned, | 
involved in the general provlem of under-! and a different line laid in a wooden conduit, | 
ground wires, and those of an incandescent, with cleats arranged so that the wires could 
system feeding a limited territory have been | not approach nearer than a foot to each other. | 
‘stated, iu order that this specific case may | This second line consisted of the same size | 
not be cited as a reason why all electric| wire covered by a rubber insulating com- | 
| Wires could be treated in a similar manner. | pound and inclosed in a lead tube; and this 
Like all parts of an electric light system, | wire, like the former one, proved a failure in 
the conductors, whether aerial or subter-| the course of a few months. 
ranean, must be insulated from connection! The faults were caused by a disintegration 
with the earth. For underground wires, | of the insulation, entirely different from any- 
this substance must po:sess a wide range of| thing similar resulting from the use of the 
physical properties, in addi'ion to high elec-| same kind of insulation above ground. 
trical resistance; it must be uninjured by | At these places the wire would become 
extremes of mcisture or dryness, or vari- | vaporized and attenuate, similar to a pair of 
jations of natural temperature; it must not} arc-ligbt carbons, the connecting filament 
| be acted upon by sewage or coal gas; not} becoming smaller uatil an open circuit was 
| rendered defective by strains due to settling | established. 
of buildings or the impact of traffic; further-|| in Philadelphia, the escapes from an 
| more, it must be cheap. |underground system of electric arc-light 
| In all other forms of electric apparatus, a) wires on Chestnut street are believed to have 
| fault or leakage is merely an interference to | been the cause of several severe explosions of 
the operation of the system, but in electric | illuminating gas leaking through the ground. 
lighting a fault includes all this, and the|On Delaware avenue, in the same city, an 
liability of as much injury to person or prop-| underground circuit with different insulation, 
jerty as may be possible by the amount of! received a careful trial, until the escapes 
energy diverted from the circui'. | through defective insulation in spite of nu- 
The clothe--line system of overhead wires! merous repairs, diverted so much of the elec. 
adds no beauty to the landscape, but that is| tricity from the circuit, that the lights could 
no valid reason for its abolition, except to’ not be maintained, and aerial wire were sub- 





those adherents of Ruskin who may endorse 
his fierce diatribe against the railway system 


stituted. The temperature of these e<capes | 
was so great that the sand was partially fused 


from six to seven. 

Officers were elected for the ensuing year 
as follows : 

President—J. F. Morrison, of the Brush 
Company. Baltimore. 

First Vice-President—H. M. Cleveland, 
Waterhouse Electric Manufacturing Com- 
pany, Hartford, Conn. ; Second Vice Presi- 
dent—E. R. Weeks, Thomson-Houston sys- 
tem, Kansas City, Mo. 

Treasurer —Chas. Cooper, Thomson-Hous- 
ton system, Brooklyn, NY. 

Executive Committee—A. J. De Camp, 
Brush system, Philadelphia: Frank Ridlon, 
Brush-Swan Co., Boston; Eugene T. Lynch, 
Jr., United Stat2s system, New York; Geo. 
8S. Bowen, Elgin, Ill.; Otto Moses, of New 
York; Joseph A. Corby, St. Joseph, Mo. ; 
John R. Fletcher, Dayton, Ohio. The 
president is to appoint the secretary. 

On motion of Mr. Ridlon, the establish- 
ment of a bureau of information was ordered, 
to be under the direction of the president. 
The praciice of old companies in coming 
into cities and towns where new companies 
had already established electric ligt systems, 
and bringing about a ruinous competition, 
was criticised aud denounced. The last act 
of the association, on motion of Dr. Moses, 
was to elect to honorary membership, Pro- 
fessor Marcel Deprez, Dr. Cornelius Herz, 
editor and proprietor of La Lumiere Hlec- 
trique, and Baron Alphonse de Rothschild, 
all of Paris, the last-named furnishing the 
capital to the first two to conduct their costly 
electric il experiments, 

The convention adjourned to meet in De- 
troit. Mich., next Angust, the day to be 
selected by the executive commiltee. 














February 20, 1886] 


HLECTRICAL REVIEW . 11 











ELECTR 


rl 








INDEX OF INVENTIONS FOR WHICH LETTERS 





PATENT OF THE UNITED STATES WERE 
GRANTED IN THE WEEK ENDING FEB. 
9, 1886. 

835,560 Double-track cable, or electric road; 


Chester Bullock, Kansas City, Mo., assignor of one- 
half to Robert Gilham, same place. 

Telephone system; Charles A. Jackson, 
Robinson, 


Lawrence, Mass., assignor to David F. 
same place. 
335,604 Electrical call system for hotels; James 

McLaughlin, Cincinnati, Ohio. 

335,605 Automatic circuit-closer for telegraph 
keys; Andrew C. McNeal, Gergersville, Ky., as- 
signor of one-half to Wm. H. Tyree, same place. 

335,659 Regulator for dynamo-electric machines ; 
Cc. J. VanDepoele, Chicago, Ill. 

335.679 Ring for cable coverings; Chester Bul- 
lock, Kansas City, Mo. 

335,681 Multiple harmonic printing telegraph ; 
Geo. A. Cardwell, Brooklyn, N. Y., assignor of two- 
thirds to Frederick K. Fitch, New York, N. Y., and 
Joseph T. Murray, Newark, N. J.; said Murray as- 
signor of one-half of his right to William Phillip 
Arnold, Elizabeth, N. J. 

335,682 Transmitter for harmonic printing tele- 
graphs; Geo. A. Cardwell, Brooklyn, N. Y., and 
Frederick K. Fitch, New York, N. Y., assignors of 
one-third to Joseph T. Murray, Newark, N. J. 


C. 


335.687 Electric meter; John I. Drake, Provi- 
lence, R. I. 
335,693 Electric call generator; Ezra T. Gilliland, 


Boston, Mass. 

335.708 Automatic telephone exchange system ; 
Thos. D. Lockwood, Malden, Mass. 

335,781 Electro-dynamic motor; Frank J. 
Sprague, New York, N. Y. 

335.786 Electric arc-lamp; Nikola Tesla, Smil- 
jan-Lika, Austria-Hungary, assignor to the Tesla 
Electric Light and Mfg. Co., Rahway, N. J, 

335°787 Electric arc-lamp; Nikola Tesla, Smil- 
jan-Lika, Austria-Hungary, assignor to the Tesla 
Electric Light and Mfg. Co., Rahway, N. J. 

335,806 Telephone transmitter: Warren P. Free- 
man, New York, N. 
Clark, same place. 

385.852 Electrical signaling apparatus; Henry 
Thau, New York. N. Y. 


335.860 Electric clock system; Chas. D. Warner, 
Ansonia, Conn. 

335,863 Electric motor; Joseph Weis, Jersey 
City, N. J. 


335,934 Signal system for telephone exchanges ; 
Warren S. Johnson. Whitewater, and Charles L. 
Fortier, Milwaukee, Wis. 
335,970 Electrical ignite 
Skinner, Yonkers, N. Y 
335,996 Machine for 
Eschback. New York, N. 
335,998 Electric motor; Frank E. Fisher, Detroit, 
Mich. 

835,999 Magneto-electric bell; Frank E. 
Detroit. Mich. 

336,000 Magneto-electric 
Fisher, Detroit, Mich. 


r for gas engines ; Chas. 
E. ° 
cutting cloth; Francis L. 
Y. 


Fisher, 
machine; Frank E. 


Fisher, Detroit, 


336,001 Annunciator; Frank E. 
Mich. 

336,002 Telephone call-bell system; Frank E. 
Fisher, Detroit, Mich. 

336.008 Push-button; Frank E. Fisher, Detroit, 
Mich. 

336,004 Electric-clock system; Frank E. Fisher, 


Detroit, Mich. 
336,030 Apparatus for treating ores; Jacob C. 


Wiswell, Medford. Mass., assignor to the Wiswell 
Electric Mining Machinery Company, Portland, 
Maine. 


336,040 Telegraph and telephone protector; 


Charles C. Drake, Trenton, N. J. 


Wat WAT ordering Articles 


advertised in our columns please 
mention that you saw the adver- 


“nte EQOTRGAL RUT, 


in the 
REIS TELEPHONE. 


Transmitter and Receiver $2.00 Each. 
These electric telephones ante-date and do not in- 
Send stamps for 








fringe any telephone patent. 
vircularsand pamphiets. 


G. K. MILLIKEN & CO., 


70 Washington Street, Boston, Mass. 


PROPOSALS 


Are hereby invited and will be 
received until the Ist April 
proxo., for lighting the city of 
Asheville, North Carolina, with 
Electricity or Gas. Lighting 
area about one and one-half 
miles square ; population 6,000. 


GEO. W. SCOTT 
N. W. GIRDWOOD, > Aldermen,,. 
A. RANKIN, ) 





Committee. 


Y., assignor to Benjamin 8. ' 


ECTRICAL WORKS, 


MANUFACTURERS OF 


ELECTRIC SUPPLIES, 


INCLUDING 


Medical Batteries, Skeleton and Box Bells, Burglar Alarm 
. * s 
House Annunciators, Fire Alarm Boxes, Pins an Brackets, , 


INSULATED MAGNET, TELEPHONE and ELECTRIC LIGHT WIRE. 


GENERAL OFFICES EASTERN ACENCY, 
AND FACTORY, 33 Astor House Building, 
Detroit, Mich. New York. 


ELECTRIC LIGHT THE UNITED STATES ILLUMINATING CO. 


FOR THE 
MACICLANTERN! ___ 59 AND Gi LIBERTY STREET, NEW YORK. 

SOLE GRANTEES OF THE PATENTS OF WESTON, MAXIM, FARMER AND OTHERS FOR THE 
ITY. 


TS 
CITY OF NEW YORK AND VICIN 


A N E D I S O N perience in the installation of these well-known systems of Are and Incan- 


= enables the Company to give the most perfect, reliable and economical 
| Spiral Incandescent Lamp of 40 Candle Power, 


| With adjustable stand for lantern, portable batter 
and two extra lamps for $40. Easily mosaged. 








Five years’ practical ex 
descent Electric Lighting, 
Electric Lighting known. 

Among the most prominent installations which this Cor 4 i i i 

f zz $ n y s effecte » city ‘ shal 
eee s pany has effected in the city and vik 
New York Post Office, 





inity, 


St. Denis Hotel, Press Club, 


arena ‘ . oo. oe 4 Washington Buildin Bechtel’ ; p 
Gaon tau ee | «|| ~~ *yebbeee yn 
ps, es, Instruments, Union Ferry o., Opperman & Muller, Turtle Bay Lotus - . 

~ , 


Motors and Supplies. 
Send fiive cent stamp for postage on catalogue. 


THE STOUT-MEADOWCROF T C0. 


Authorized Agents for Edison Lamp Co., 


21 Ann Street, New York. 


Pennsylvania R. R. Ferry, 
| Matual Life Insurance Co., 
Coleman House, New York Ferry Co., 
Hotel Dam, Tribune Building, 


Estimates made by Experts at short notice, on application at the office of the Company. 


ELECTRICAL SPECIALTIES. 
BROW The Earth 


Open Circuit Battery. 
| The Alarm 
| Sone mann. Electric Mat. ANd Electric Bells. 


CHARLES A. CHEEVER, President, WILLARD L. CANDEE, Treasurer : 
Zylonite Push Buttons. BROWN, 


THE OKONITE COMPANY, 
106 and 108 Liberty St., New York. 


Peclanche, 


Underground, Aerial and Submarine 
The Standard Open-Circuit Batteries of the World, 


GONDA and DISQUE, 


No. 13 PARK ROW, NEW Y 4 
The Only Genuine Leclanché Batteries 


Are those which bear this 


LABEL and the Trade-Mark, GONDA, 


Brewery, 


Fquitable Building, — 


Union Square Hotel, 
Brooklyn Bridge, and others 
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| 





| 
| 
| 
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DO NOT LE IMPOSED UPON BY IMITATIONS. 
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If dealers have not the Genuine Battery, 
send direct to us for Price-List. 


' THE LECLANCHE BATTERY 60,, 


149 West Eighteenth Street, New York. 


Filectrical -. Works, 


MANUFACTURERS OF 


TELEGRAPH AND TELEPHONE APPARATUS, 
Hotel and House Annunciators, Burglar Alarms, 


CALL BELLS, “POST'S” MAGNETO BELLS, 


PINS and BRACKETS, BATTERIES, &c., &c. 


IRON, STEEL and HARD-DRAWN COPPER WIRE, Delivered at Lowest Prices. 
Iss ESTIMATES FURNISHED, SEND FOR CATALOGUES AND PRICES. a2 
Cincinnati, Ohio, U. 8. A, 


aay | 





THE LECLANCHE BATTERY © oasis and ae ' 
weg Wet. te de daar LANCHE BATTERY COn¢ 


THE Lec! 
_ We. 249 Wisk 18th St 









GENUINE DISQUs CELL, COMPLETE. 
The Porous Cell also bears Label. 
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GONDA (FORMERLY PRISM) CELL, COMPLETE. 
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Insulated Electric Wires. 


TELEPHONE CORDS. 
SWITCH-BOARD CORDS. 





RESISTANCE WIRE ® f 
OFFICE and a 
ANNUNCIATOR 
WIRE. 
‘INSULATING TAPE. 
KERITE WIRE. 





Patent Lead Taped Wire and Cables. 


WESTERN ELECTRIC COMPANY. 


227-251 So. Clinton Street, Chicago. 
70-76 Trinity Place, New York. 


59 Moorgate Street, London, E. 6. 
83 Rue Boudewyns, Antwerp. 





OFFICE CABLES. 





MULTIPLEX MECHANICAL TELEPHONE. 
The only Mechanical Telephone Working on the Ex- > 


change Principle. Adapted for 





WAREHOUSES, FACTORIES, APARTMENT HOUSES, ETC. 


J. A. CABOT, Manager, “ 


121 Tribune Building, New York. 








| 


| 
| 


UNION ELECTRIC 60., 


| ANN ST., NEW YORK. 
SS, . 
ae ELECTRIO SCARF PIN, $2 
Se * Great Novelty. Weignt only 6oz, 
SX Live Agents Wanted. Outfit. $2. 








POCKET 
BATTERY. 


Gold and Silver Electro-plating Apparatus and Outtit, 


For JEWELERS, STUDENTS, AMATEURS, ETC., 
FROM $4.00 to $9.50 
SEND STAMP FOR CIRCULARS. 





DIRECT READING 


ELECTRIC LIGHT WIRE. AM-METERS, YOLT-METERS, YOLT-AM- 
MAGNET WIRE. 


METERS AND MILL-AM-METERS, 


(A. K. EATON’S PATENT) 


ALSO 


| Electrical Instraments of all kinds. 


a | A. K. EATON, 
§ 63 and 65 HENRY STREET, 


| Manufactured and for sale by 


Brooklyn, New York. 


Telegraph and Electrical 





Medical Batteries, Inventors’ Models, Ex 

mental Work, and fine brass castings. Send for 

Catalogue C. E. JONES & BRO. Cincinnati, O. 
is important to us that you mention this paper. 
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THE 


SECURITY 
Mutual Benefit Society 


No, 233 Broadway, New York, 
(Opposite Post Office.) 


ONLY TWELVE ASSESSMENTS 

| Have been levied since the Society began business, 

averaging three a year, and making the cost for 

| assessments to a man of 35 years, but $3.93 a year 
for each_$1,000 of. insurance. 


Send for Circulars. AgentsgWanted. 
>=" Remunerative employment offered energetic 








and reliable men in all sections of the United States. 


BINDERS 


FOR THE 


ELECTRICAL REVIEW. 


Uf 
i 





= 





We are now prepared to furnish for 
the convenience of subscribers to the 


REVIEW. 
Or for any other Electrical or Scientific journal 
published in this country, 


one of the latest improved self-binders. 
The binders are of the exact size of the 
paper, and each issue, as received, can 
be filed in it without trouble. When 
the volume is complete at the end of 
the year, it can be permanently fastened 
in a@ moment, making in appearance a 
volume almost as durable as one spe- 
cially bound, The binder will be sent, 
postage prepaid, to any part of the 
United States, on receipt of $1.00. 
Address, 


ELECTRICAL REVIEW, 
P. 0. Box 3329. 23 Park Row, New York. 





VICTOR 


Turbine Wate 


r Wheel. 





The attention of Eleetric Companies is called to this celebrated , water 
wheel as particularly adapted to their use, on account of its remarkably steady 
motion, high speed and great efficiency, and large capacity for its 
diameter, being double the power of most wheels of same diameter, It 


is used by a number of the leading electric companies with greai satisfaction. 


In the 


economical use of water it is without an equal, producing the highest per cent. of useful 


effect, guaranteed, 


SEND FOR CATALOCUE AND PARTICULARS. 


STILWELL & BIERCE MFC. CO., 


DAYTON, OHIO. 
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» DADORSETTS UNDERGROUND 


Electrical Insulator, Water, Gas and Sewage Proof! 


DorseTT’sS UNDERGROUND GonduIT- SY 
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STEM. 


Cur 
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N 
AX OAiAXAAWAVAAG 


Absorbs no Moisture! 


Frost Cannot Affect It! 


CRUSHING STRAIN, 5,500 LBS. PER SQUARE INCH-—-GOVERNMENT TEST, 


A Complete, Comprehensive System of Conduits for Electric Light, Telegraph, Telephone and Private Wires and Cables for Rental Purposes. 








co oe i and cables as they may ado 
vi sh wires 

thre ugh these ducts between the man-holes as shown in the cut. 

‘An experience of six years for Underground Drainage 

a resistant of moisture, 

| = 


has shown the superiority of this material as unaffected alike by acids and alkalies. 
and its consequent immunity from damage by frost. It has been in use for to-day. 


CORRESPONDENCE SOLICITED. 


, Conduit are leased to different companies, which may then occupy them | electrical purposes the past winter in the solidly frozen streets of Chi 
inch dao So t. New wires may be introduced or old ones replaced | used by that city, giving bein, 


St. Louis, Cincinnati an 


= 


rfect, unbounded satisfaction, and is now 
Detroit. The whole body of the Conduit is a thoroughly reliable 
The cheapest 


without i ; is the system 
rq emodena lade the cities of 

Igtor, 
and most perfect Conduit in the ma;sket 


D. H. DORSETT, Proprietor, No. 61 La Salle Street, Chicago, Ill. 
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AMERICAN 


Electric Mfg, Company, 


EXECUTIVE OFFICES: 


Western Union Telepragh Go.'s Building, oor, 20d Street and Gt Ansaus 


FACTORY AND WAREROOMS : 
163-165 WEST 18th STREET, N. Y. 


This Company is engaged in the manufacture of DYNAMO MACHINES and LAMPS, and the 
construction of ELECTRIC LIGHTING STATIONS for lighting CITIES and TOWNS under the 
well-known 


“AMERICAN SYSTEM” 


oF HiLEectTRic ARc LIGHTING, 
(WW ood’s Patents.) 
Completeness, durability, steadiness, quality of 


SPECIAL ADVANTAGES OF THIS SYSTEM.  {i2ntPand’cconomy of hower The Wontase 


namo-electric generator occupies less space, is lighter, requires less motive power, and costs less 
than others capable of producing au equal number of lights. There is less firing or flashing of the 
commutator, and consequently less loss of energy and wearing of the parts from this cause than is 
the case with other machines. It requires no oilig or other attention than to be kept clean, and its 
extreme simplicity enables it to be operated with the minimum of skill and attention. The current 
regulator and signalling apparatus, by which the machine is made to generate the exact current 
required for any number of lights from one to its full capacity—as they are turned off and on with- 
out change of speed or waste of power—is simple, effective, and safe. Its lamps are reliable in opera- 
tion, the carbon-regulating mecbanism being absolute in its control, durable, and unaffected by 
changes of temperature or weather. They are of ornamental design, and the steadiness and purity 
of light produced are unequaled at the same expenditure of power. 
ESTIMATES FURNISHED For Central lighting statious, or isolated plants, for either the American 
Are Lighting System or Edison Incandescent System, or for both 
combined. 
SPECIAL ATTENTION given to installing isolated plants in Mills, Factories, Shops, Railroad Build- 


ings, &c. 
Proper construction and izstallation of central stations and isolated 


CONSTRUCTION WORK. plants is of great importance to insure safety and economy. The 


American Company has done more of this work than any other company in the United States, and 
its work is known to be superior to that of other companies. 


PATENTS This Companv owns and controls all the Patents and Inventions for electric lighting of 
. James J. Wood, J. B. Fuller, and many others heretofore controlled by the Fuller Elee- 
trical Co , and the Fuller-Wood Electric Light Co., which include the foundation patents of the 
Gramme dynamo. 


“Among the different systems of arc lighting miy be mentioned the Brush, the Weston, the Schay- 
ler, the Thomson-Houston, and the Fuller-Wood (hereafter to be known as the American). The 
Fuller-Wood system of arc lighting has gained a world-wide nes for reliability and economy. 
This organization was orizinally known as the Fuller Electrical Company, which dates its existence 
from 1878. This system was the foundation of the well-known Gramme Association, being the party 
of the first part in the articles of association, which was composed of the Brush, Weston, United 
States, Thomson-Houston, Edison and Joblacoff companies, which was good evidence that all the 
companies composing that association were willin, to pay tribute to the superior merit of the Ful- 
ler Wood system.—V. Y. Sun, Sept. 27th, 1885. 


ILLUSTRATED PAMPHLET AND DESCRIPTIVE CIRCULAR FREE. ADDRESS, 


AMERICAN ELECTRIC MFc. COMPANY, 
Western Union Telegraph Building, cor. 23d Street and Sth Ave., New York. 


CASTINGS | TELEPHONE STOCKS 


SMALL DYNAM O, Of all the different Companies 
For experimental purposes, also BOUGHT AND SOLD ON COMMISSION, 
ALSO 


Materiais of allhkinds 
Chicago Local Stocks and Bonds, 


GOODNOW & WIGHTMAN, SG. Eee IOr, 


176 WASHINGTON S8T., BOSTON, MASS.; 144 Ia Salle Street, Chicago. 


THE ELECTRICAL SUPPLY CO, 


MANUFACTURERS OF 


ELECTRICAL COODS 
OF EVERY DESCRIPTION. 
Insulated Wires and Cables a Specialty. 
LATEST IMPROVED DIAMOND CARBON BATTERY, 


THE BEST OPEN-CIRCUIT BATTERY MANUFACTURED. 


The Wallace Diamond Carbons. 


RLECTRIC LIGHT SUPPLIES A SPECIALTY. 


WAREHOUSES, 
17 DEY ST.,NEW YORK, 171 RANDOLPHST., CHICAGO. 


The Ball System of Electric Lighting, 


We are prepared to furnish Electrical Apparatus for atapsing, Sumncte, Squares, Mills, 
Factories, Rallroad Depots, and Bulidings, it ,’ ar and p 
generally where perfect Illumination is esired. 


The Unipolar Dynamo is the Invention of Mr. Chas. E. Ball, of Philadelphia. 


The novelty of the Ball system is in the dynamo, which possesses merits peculiar to itself alone, and i 
different from pace. Horn Litheste conetructed. It has two ar , each ting within the inductive influence 
of ONLY ONE POLE of a field magnet, It is constructed with Jess material, has lower internal resistance, 
and to give equal results requires less power than any other dynamo. The current is very regular and produces 
ed at same time, or 

+) ; > 




















teady and uniform light. Two circuits of lamps, arc and incandescent, may be sustain 
cither — independently. It does not generate excessive heat in its 
cooling device or ventilating apparatus. It possesses 


THE BALL ELECTRIC MANF'’G CO. [Limited], 
MM. FRENCH, General Agent, 
63 EQUITABLE BUILDING, BOSTON, MASS. 





an qa 
the prevention and requires no cure. 


Hi. 














The MATHER ELECTRIC CO 


Manufacturers of 


COMPLETE .SYSTEMS OF 


ELECTRIC LIGHTING 


NOTICE. 


7 
’ 
HAVING AN OFFICE AT BOSTON, MASS., 


OF CONNECTICUT, 
RESPECTFULLY NOTIFIES ALL 
PARTIES MANUFACTURING OR DEALING IN ELECTRIC LIGHT APPA- 
RATUS, THAT IT OWNS, AMONG OTHERS, THE FOLLOWING 
EXISTING LETTERS PATENT OF THE 
UNITED STATES, VIZ: 








Thomson & Houston, March 11,1881, Current Regu. 
ator for Dynamo-Electric Machines, No. 238,315- 


Elihu Thomson, Oct. 10, 1882, Regulator for Dy- 
namo-Electric Machines, No. 265,937. 


Elihu Thomson, Dec. 26, 1882, Regulator for Dy- 
namo-Electric Machines, No. 269,606. 


Elihu Thomson, Feb. 6, 1883, Electric Current 
Regulator, No. 271,948. 


The above patents fully cover the principle and methods of automatically regulating the 
electric current without the use of variable resistances, and without waste and loss of 
power. By these inventions all irregularities in speed of engines are compensated for and 
any number of lights can be freely turned on or off at will without any attention to either 
dynamo or regulator. These advantages are possessed by no other system of electric 
lighting, and upon such advantages depend almost entirely the profits of local electric 
ighting companies. 

We hereby notify all manufacturers, purchasers or users of electric lighting apparatus 
that any violation or infringement of the above-named patents will be prosecuted to the 
fullest extent of the law. 


TNE THOMSON-HOOSTON ELECTRIC Ct, 


131 DEVONSHIRE ST., BOSTON, MASS. 





14 HLNCTRICAT RHEVIEHW. [February 20, 1886 





G. W. STOCKLEY, President. J. J. TRACY, Vice-President. W. F. SWIFT, Secretary. 
J. POTTER, Treasurer. N. S. POSSONS, Superintendent. W. N. POSSONS, Asst. Superintendent. 





THE BRUSH ELECTRIC (0, 


The Sole Manufacturers, under all the patents of Charles EF’. Brush, for Electric Lighting, 
Storage Batteries, Carbons, Electro-plating Machines, Electric Motors, etc. 





We Furnish the Only Complete and Perfect System of Electric Lighting. 


MACHINES FOR ARC LIGHTING, 


GIVING LIGHTS of 1,200, 2,000, 3,000, 4,000, and UP TO 100,000 CANDLE-POWER. OUR NO. 8 MACHINE GIVES 65 LIGHTS of 2,000 c. p., WITH ABOUT 45 H.P. 


OVER TWENTY DIFFERENT STYLES OF ARC LAMPS, 


FOR INDOOR AND OUTDOOR USE, AND FOR TOWER LIGHTING. 


MACHINES FOR INCANDESCENT LIGHTING, 


Adapted for use with Swan Incandescent Lamps. 


THESE MACHINES ARE AUTOMATIC AND DO NOT REQUIRE THE USE OF ANY SWITCHES OR RESISTANCES OUT- 
SIDE OF THE MACHINE TO GOVERN THE CURRENT. WILL RUN ANY NUMBER OF LAMPS FROM 
ONE UP TO THE FULL CAPACITY OF THE MACHINE, WITHOUT CHANGE OF 
SPEED AND WITHOUT THE USE OF ANY APPARATUS 
OUTSIDE OF THE MACHINE. 


OUR PRICES ARE LOWER THAN OTHER MAKERS. 


Storage Batteries, for Incandescent Lighting and for Electric Motors. 


Our Storage Batteries are the only Practical ones offered in the market. They are especially adapted for situations where lights are 
needed for only four or five hours per day and where it is convenient to use power during the day to store up the 
current. There are thousands of such places where our storage 
battery must eventually be used 


CARBONS FOR ARC LAMPS, 


Our Carbons are the Purest and Best made. We have the Largest and Most Fully Equipped 
Carbon Factory in the World, and our Prices are Very Low. 


ELECTRIC MOTORS. 


WE HAVE COMMENCED THE MANUFACTURE OF THE BRUSH ELECTRIC MOTORS AND SHALL SOON BE PREPARED TO 
FILL ORDERS FOR ALL SIZES, FROM ONE UP TO FORTY HORSE-POW ER. 
In many locations these are the most economical producers of power and will be largely used by Lighting Companies and others 
where small powers are required. 





The Brush Electric Go. 
104 EUCLID AVENUE, 


CLEVELAND, OHIO, U.S.A. 
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PITTSBURGH CARBON COMPANY. 


(LIN I 
33d St. A. V.R.R., 


a be) 
PITTSBURGH, PA. 


Manufacturers of 


CARBONS FOR 


ARC LIGHTING. 


Uniformity our Specialty. Capacity Trebled. Quality Guaranteed. 


Having introduced NATURAL GAS in all departments of our works, we are now furnishing to consumers 
Carbons of Uniformity, Brilliancy and Durability Unexceled. 





JARVIS ENGINEERING CO. 


CONTRACTORS FOR 


Complete Steam Outfits for Electric Lighting Stations, Steel Boilers with Jarvis 
Furnaces to burn cheap fuels, Armington & Sims Engines, Ete. 


SEND FOR CIRCULARS, 


MAG NETO SIGNAL BELLS, 
No Battery Required. 
$4, $6, and upwards, according to style desired. 
Discount on large lots. 
We make a specialty of the manufacture of these bells for 
Telephone Companies, and after an experience of many years. 
our facilities for the prompt execution of large orders are un- 


equaled. 
Close attention given to furnishing samples for special orders 


VIADUCT MANUFACTURING CO. 


OF BALTIDORE=. 
A. G. DAVIS, President. A.B. PROAL, Secy. & Treas. 
Office, Norii-West Corner Charles and German Streets, 


ELECTRICAL GOODS OF EVERY DESCRIPTION. 


Telephone, Telegraph, Electric Light, Fire Alarm 
and District Telegraph Supplies. 
SEND FOR IGT USTRATED CATALOGU B. 


jp BALL ENGINE CO, 


ERIE, PA. 





VIADUCT MFC. COW 
BALTIMORE J 


















AUTOMATIC 


cuT-oFF ENGINE 


Embodying a New 
System of Regulation. 


THE GOVERNOR 








WEIGHS THE LOAD. 
Send for 
Circular 

a 





SHEPARD’S CELEBRATED 


Screw-Cutting Foot Lathe, 
GAP LATHE, $125. 


Foot and Power Lathes, 
Drill Presses, Scrolls, Saw 
Attachments, Chucks, Man- 
—_ Twist Drilis, Dogs, Cal- 
&c. Send for cata- 


neandescent Tsamps, 


From 8 to 150 C. P. (Battery Lamps from 
1-2 to 8 C. P.) made in large quan- 
tities at short notice, 


ioaus of outfits for _— ADDRESS, 


or artisans. Address. 


u. 1. SHEPARD, agt, SUN ELECTRIC LIGHT CO., 


WOBURN, MASS. 


134 E. SECOND STREET, CINCINNATI, O. | 


HArRIs-CorLiss STEAM ENGINE 


BUILT BY 


WILLIAM A. HARRIS, 
PROVIDENCE, R. I. 


From 10 to 2000 Horse Power, with Harris’s Im- 
provements. These Engines are of 


UNEXCELLED WORKMANSHIP, 


and are known the world over as the 


MOST ECONOMICAL STEAM EN- 


; CINE BUILT. 
ELECTRIC LIGHT COMPANIES TAKE 


NOTICE! They are especially ad- 
ipted for all purposes where continuous service at uniform speed is required and at the 
minimum of cost of repairs. 


Send for a copy of Engineers’ and Steam Users’ Manual by J. W. Hill, M. E. Price, $1.25. 


CARBONS 


FOR ARC LIGHTING. 


Only Manufacturers using Natural Gas, 
thus securing 
Oniformity, Durability & Superior Light. 


PITTSBURGH CARBON CO. lim’d, 


PITTSBURCH, PA. 














THE NATIONAL 


TIME REGULATING COM'Y 


- MASS. 
Is now Soe to ~~ with 


Telephone Companies 


In the United States for the use of its Instruments 
for sending 
“Accurate Time Sigrals by Telephone 
I-very minute of the day or rizht. 

Ty ONE INSTRUMENT in an exchange any 
number of subscribers in that exchange can be 



















General : 
Sales Agents 


S. L.HOLT & CO. 
67 Sudbury St. Boston, Mass, 
KINGSLAND BROS. & C0., 


28S. Canal St., Chicago, I. 
823 N. 2d St., St. Louls, Ho. 
TATUM & BOWEN, 


Portland, Oregon. San Francisco, Cal. 
ROOK, HORNER & CO., Baltimore, Md. 


WE CHALLENGE THE WORLD 
on good regulation. Only Engine which 
ABSOLUTELY HOLDS to constant speed 
under all changes of load. An indispensable 
Feature for ELECTRICAL LIGHTING. 


Y. L. RICE, 66 Kasota Block, Minneapolis, Minn. 
W. B. DEPOY, 100 Kentucky Ave., Ind’polis, Ind 





WANTED.— Capitalist to put money in an Electric Company just organized to manufacture 
Dynamo Machines, Lamps, &c. Special feature of new machines is economy of power. Party with good 
connection can have Presidency or Treasurership and control of the stock. Address,—‘* Heiix "— care 
of ELectricat Review. 


The New Volta Pavia Battery, 


FOR ELECTRIC LIGHTING. 


Ten Cells will maintain two eight-candle lamps for two hundred and fifty hours on one solution. It is 
made from PURE Chemicals, Manufactured Expressly for, and Imported Exclusively by) _. 


THE CHEMICAL ELECTRIC LIGHT AND POWER CO. 


TRY A SAMPLE GALLON AT 75 CENTS. 





ADDRESS, 


No. 95 MILK ST., - - BOSTON, MASS. 


| furnished with Accurate Time ct a nomincl 
price per year 

No change in subscribers’ instruments requircd, 
Docs not interfere with conversation. The su? 
| eestor simply listens at the recciver, without 
| calling, and the s’gnals are plainly audible. 


Electric Light. 
HENRY Cc. REES, 


For full particulars, please address, | 730 Sansom 8t., Philadelphia, Pa., 
| Undertakes the Furnishing and Erection o° 
J O Fi N M. O R A M, Electric Light Plants of every system. 


GENERAL MANAGER, | Incandescent Wiring and Repairs to Dyna. 
° | mos and Lamps a specialty. 
P. 0. Box 1351, 


THE BISHOP CUTTA-PERCHA CO., 
420 to 426 East 25th St., N. Y., 


Have improved machinery and increased facilities for making 


Submarine, Subterranean and Aerial Cables. 


We guarantee our productions 
TO BE SUPERIOR TO ANY IMPORTED, 
and to sell at Pion which will render importation unnece ssary. 
All the @ RCHA insulated cables made in this 
country noey — manufactured at our works. 
All kinds of Insulated Wires at the Lowest Prices. 
PUBE GUTTA-PERCHA FCR ALL PURPOSES. 


W. W. MARKS, Supt. HNENRY A. REED, Sec’y. 


PHILLIP REIS 
PAINE & LADD, THE TELEPHONE. 


A biographical sketch, with documentary testi- 
Attorneys in Patent Causes mony, translations of the original papers of the in- 
And Solicitors of Patents, 


ventor and contemporary papiicat % 
WASHINGTON, D, oC. 











By Silvanus P. Thompson, B, A 
8vo, Cloth, Price $3. 00, ‘poss Paid. 


E, & F, N, SPON,35 Murray Street., N.Y. 
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ELECTRIC LIGHT 


CARBONS 


FOR ALL TENSIONS. 





Parker-Russell Mining & Manufacturing Co. 


UNEQUALLED FOR 


STEADINESS °F LIGHT 


AND UNIFORMITY. 


City Office —711 Pine Street, St. Louis, Mo. 





Hlousehold Electric Light Company, 


153 ESSEX ST., BOSTON, MASS., 


LICENSED MANUFACTURERS OF THE 


Mather Dynamo, for Arc and Incandescent Lighting ; Arc Machines, 1 and 2 Lights ; 
Incandescent Plants, from 1 to 20 Lights; Motors, up to 2 H. P. 
AGENTS WANTED. 
SEND FOR CIRCULARS. 


HARD RUBBER. 


For all Electrical Purposes, In Sheets, Rods, Tubes, and special designs as ordered when 
practicable. Rubber Hook Insulators, Window Tubes with Heads, Key Knobs, Switch Handles, Plug 
llandles, Battery Cells, Battery Syringes, Electric Lamp Switch Handles, &c., &c. Manufactured by 


THE BUTLER HARD RUBBER COMPANY, 


33 MERCER STREET, NEW YToR =z. 


ELECTRICAL REVIEW ‘ELECTRICAL NOVELTIES INTRODUCED 
Clubbing List for 1606, | cent erters ares. 


| PROVIDENCE ELECTRICAL SUPPLY 00., 








{ Manufacturers and Dealers in 


Electrician and Electrical Engineer........... $2.50 
Manufacturers’ Gazette........ Pascal ietet. eiacsiank 2.2| ALL KINDS OF ELECTRICAL SUPPLIES, 
ET CORT ae ery: 2 25) \ y INCE 
Scientific American.... ...........2. ive0: o0 Wartingten ny ee Saereanes, Bs. 
ra a I -tereneoree 40|ELECTRIC BELLS A SPECIALTY. 





These rates are exclusively for subscribers for the | 
ELECTRICAL REVIEW. 


Bureau of Audit, | 





Any publication not on this list, let us know what " 
is wanted, and it shall be furnished at lowest price. | No. 23 Park Row, { 
Address | Room 7. New York. / 


ELECTRICAL REVIEW, | Corporation and Mercantile Books 
‘ EXAMINED & AUDITED. 


CHARLES L. BLY, 
Telephone Accounts a Specialty. 


MANUFACTURER AND DEALER IN 
ELECTRICAL SUPPLIES, | 

. mn eee | P. O. Box 3329, 

For the Telegraph, Telephone and Electric Light. | 


Specialties: Electric Gas-Lighting Apparatus, | CHARLES DUTTON, 
Electric Bells and Annunciators, and President 
Burglar Alarms. resident. 


B77 Pearl St., Boston, Mass. 


Shultz Belting Company, 


MANUFACTURERS OF 


SHULTZ PATENT FPULLED [LEATHER BELTING AND LACE {BATHER. 


Office and Factory : Cor. Bismarck and Barton Sts., St. Louis, Mo. 





E. 8. HATHAWAY 
Secretary. 


Refer to E.zorrioat Review. 








Our Belting is made of leather tanned on the surface only; the interior (which is the fiber and 
strength of the hide) is not tanned, but rawhide fulled and softened by our patented 
ing is more pliable, hugs the pulley better, transmits more power than any other, and is the only perfect 
FLECTRIC TIGHT BELT MADE. Agents in all cities. Send for trial belt. 


The Connecticut District 


TELEGRAPH & ELECTRIC CO., 
101 Bank Street, Waterbury. Conn. 


ZINCS, 


LECLANCHE ZINCS, with Thumb-screw or Patent = 


Spring Connections, from Pure Spelter SS =. Pp 
“6 Liespehor- Bionse. sia 


and well amalgamated. 
(ombines High Electrical Conductivity and Resist- 


GRAVITY BATTERY ZINCS AND COPPERS, et mtu an 


Medical Battery Zincs ps 
and Rolled Zine Plates. _| Standard Sizes, 16, 17, and io, stubs’ Gauge. | 
ADDRESS } 


The Phogphr-Sronze Smt C, ini, 


* 612 ARCH ST., PHILADELPHIA, PA. * 
Owners - of - the - United - States - Phosphor-Bronze - Patents 
Cole Manufacturers of Phosphor-Bronze in the United States. 





TELEPHONE WIRE, 


Inaesulated and Bare, 








Burglar-Alarm Spring Batteries 
and Supplies. 


WOOD & BRONZE PUSH-BUTTONS 
Extra Fine Quality. 
Special Agents for Barthotdi Two-Wire Automatic 
Gas Burner. 





MODEL and g Sei forCirewars, 








SEND FOR CATALOGUE AND PRICES. 


rocess. Our Belt- | 


PHOSPHOR-BRONZE 





EXPERIMENTAY Eesti 
WORK sritiiivy. se 


(Mention this Paper) 





STEEL NAME STAMPS, 
15¢ts. PERLETTER< 


Fr .A.SACKMANN 
lOSS FIRST AVE, 


CLEVELAND, 





ADJUSTABLE 
Cross-Arm Holder, 


ADAPTED TO ALL SIZES OF POLES. 


Easy to put on or take off. For Information and 
References, Apply to 


WM. KLINE, Toledo, 






STEEL FIGURES 
$1, PER SET. WARRANTED. 


THE MORRISON 


Gravity Battery 


THE ONLY BELIABLE CLOSED-CIRCUIT BATTERY IN EXISTENCE. 


After thirty years’ experimenting with other batteries, The 
i} Gamewell Fire Alarm Telegraph Co. adopted it as their standard. 


Orrice oF THe GAMEWELL Frre ALARM TELEGRAPH Co., 
143 Barciay St., NEw York Ciry. 
| New York, August 14th, 1885. 
} THe SouTHERN Etectric Co., BALTIMORE, Mp 
:—We have adopted the ‘*‘ MORRISON GRAVITY 
BATTERY” as the Standard Fire Alarm Battery for this com- 
} pany’sservice. After thirty years’ experience we unhesitating- 
y endorse it as the best form of Gravity Battery ever devised. 
Yours very truly, J. N. GAMEWELL, 
General Superintendent Gameweli Police & Fire Alarm Telegraph Co. 


Manufactured only by 


(i) THE SOUTHERN ELECTRIC C0., 


Warerooms, Hoen Building, cor.North and Lexington Sts.; 
Works, cor. Constitution and Monument Sts., 









oO. 









BALTIMORE. MD. 


FOREST CITY ELECTRIC WORKS, 


SOLE MANUFACTURERS OF 


CLEVELAND'S ELECTRIC LIGHT CUT-OUTS, 


GANG SWuitTCcHeEes, 





In stock and to order. 

Contracts made for 
special manufacture and 
for the exclusive use or 
sale of any Electrical 
apparatus. (Electric 
Light a specialty). De- 
scriptions and prices on 
request. 





Correspondence 
Solicited. 


Ww, B. CLEVELAND, Prop. 
144 SUPERIOR ST., CLEVELAND, O. 


Lowest Prices 


FOR 


BELLS, 


E. W. HAZAZER, 


ai $2 Frankford Street, 
NEW YORK. 


ALFRED F. MOORE, 


MANUFACTURER OF 


Insulated Wire, 


For Telephone, Telegraph and Electric Light. 


OFFICE, LINE, 
AND 


ANNUNCIATOR WIRE, 
Magnet Wire and Flexible Cordage, 


200 & 202 N. THIRD ST., 
PHILADELPHIA, PA. 





Handle removable. 


TANDARD | 
ELECTRICAL | 
INSTRUMENTS. 
Galvanometers, Eesistance Coils, 
Condensers, Keys, Switches, &c., 
Bailey Combination Set, 
Pratt’s Speed Indicator, &c. 
ELECTRIC MFG.Co,, 
P. 0. Box 80, Troy, N. Y. 





























CAS FIXTURE 














—=MANDPACTORERS, 


Have added a department for the Manufacture of 
Electroliers and other fixtures adaptable to any 
system of Incandescent Electric Lighting, also Com- 
bination Fixtures for both Gas and Electric Light 


timates and d ed upon application. 





836 & 838 BROADWAY. 
NEW YORK. 
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NEW ENGLAND GLASS WORKS, 


155 FRANKLIN ST., 
Boston. 


38 PARK PLACE, 
New York. 








9 In.—¥ Horizontal Roughed. 


10 In.—Opal. 


WE MAKE A SPECIALTY 


\ 
oes ELECTRIC GLOBES, 
OF ALL SHAPES, IN 


| \ 
| | 


\ y, 
s+ 2 4 


14 In—Clear Flint. 


W.L. LIBBEY & SON. 


SEND FOR PRICES. 





Clear, Roughed, or Opal Glass. 


Our Facilities Enable us to Offer Special Inducements in 


QUALITY AND PRICE. 





W. B. DOWSE, Treasurer. R, E, GALLAGER, Secretary. 


NEW YORK 


Insulated + Wire « Company, 


Manufacturers of 


INSULATED WIRES & CABLES, 


—FOR— 


AERIAL, OFFICE, UNDERGROUND and SUBMARINE USE. 
Lead-covered Wires a Specialty. 


Crimshaw Tape. 


SOLE OWNERS OF 


GRIMSHAW WIRE PATENTS, WHITE CORE. 


SALESROOM, 
No. 33 Oliver Street, Boston. 


EXECUTIVE OFFICE, 


No. 64 BROADWAY, NEW YORK. 





THE CALLENDER INSULATING a 


Nd WATERPROOFING COMPANY, 


Mills Building, No. 35 Wall Street, New York. 


FACTORY, EAST NEWARK, N. .J. 





Bitite Insulated Wires and 


CONNECTI 


MANUFACTURERS OF 


UNDERGROUND, HOUSE WORK AND SUBMARINE PURPOSES ; 
ALSO, FLEXIBLE SILK CORDS, DYNAMO 


Cables for Electric Lighting, 


ONS, ETC. 











OTR CA Bis 


ARE NOW IN SUCCESSFUL OPERATION UNDER GROUND AND UNDER WATER IN THIS COUNTRY, AND FOR THE PAST FOUR YEARS HAVE BEEN IN 
SUCCESSFUL OPERATION THROUGHOUT THE CONTINENT OF EUROPE, 








THE CURT BATTERY 
William Marshall, Actually the cleanest, me ost durable ive col Sti ical there- 
Manufacturer of Sencwnnes ConDENsERS. | fore, the mos aaa = the market. 
¥ re) p, E For ex au for ie al Derposes, e labora- 
facets Caara _ apn tory, nie cell coal be = ae ress for | 
Rooms 2 and 4 Univ: ersity Building, eissalane. 
Corner Waverley and University Places, New York. CURT W. MEYER, 357 FOURTH AVE. NEW YORE. 








Poole & Hunt's Iieffel turbine Water Whee 


Made of Best Materials and in the Best Style of Workmanship. 


MACHINE-MOLDED MILL GEARING, 


From 1 to 20 feet diameter, of any desired face or pitch, molded 


New Tanove Buckeve Automatic Cur-Orr Enoines. 


In Use Over 800 


25 to 1,000 H. P. 


an @ Engines are the combined result of lon peri 
h autommstic cut-off regulation and most oaretel revi om 
of all details. They are designed and constructed for heavy 
and continuous Kg AG at medium or high rotative speeds. 
Highest ——_ onomy in Steam Consump' Deion and 
7 mperioe regulation guaranteed. Self-Contained Automatic 
5 ne Poginee- | 12 to 100 H.P. for driving Dynamo Machines 
i a SPE CIA Illustrated ‘Circulars with various data as 
== to practical Steam Engine Construction and performance, 
= free by mail. Address 


BUCKEYE ENGINE CO., Salem, 0. 
SALES AGENTS: 
| Geo. A. BARNARD, 70 Astor House, N. Y., D. L. DAVIS, 84 8. Canal St., Chicago, Ill. 
and 63 Mason Building, Boston, Mass. and ROBINSON & CAREY, St. Paul, 








by our own special machinery. 


SHAFTING, PULLEYS AND HANGERS | 





Of the latest and most improved designs. 


Transmission Machinery Sues 


A SPECIALTY. 
{2 Special attention given to Heavy Gearing. Shipping facilities the best in all directions. 


POOLE & HUNT, Baltimore, Md. 





i. &. RATROR. ROYCE & MAREAN, 
ELECTRICAL APPARATUS, 
Telegraph and Telephone Supplies, 


No. 1408 Penna, Avenue, 
Opp. Willard’s Hotel, WASHINGTON, D. C, 







FOR 


ALL PURPOSES, 
WHOLESALE AND RETAIL. 

















The Brevoort Mf. Co, 


MANUFACTURERS OF 


THE ROBERTS 
PERMANGANATE BATTERY. 


This is the Best and the Cheapest Open-Circuit 
Battery in the market. It is farsuperior 
any of the Sal-Ammoniac Cells 


Now in Use. 
H Electromotive Force, 1.8 Volt: Amperes, 2.5, 


When the battery is exhausted all that is neces- 
j Sary is to supply a new solution; the battery is 
] then as good asnew. The zines will last through 
two rechargings of the battery. Each cell. with 
a@ single charge of solution, will outlast and out- 
work any sal-ammoniac battery. 
PRICE, Complete, . . 
Liberal Discount to the Trade. Send for Price 
; List and Descriptive Circular. Address office, 
FOR SALE ALSO AT 


ELEC bt AL_ SUPPLY COMPANY, 
17 Dey Street, New York. 


E. S. GREEL EY & COMPANY, 
5 and 7 Dey Street. 
hf THE UNETEP STATES ELECTRIC CO., 
Wall Street, New York 

THE EL ae rae GAS LIG HTING co., 

- Milk Street, Boston. 

JONES & BRO., 
51 West Fn Street, Cincinnati, 0. 


THE THOMSON-HOUSTON ELECTRIC CO. 


Principal Office, 131 Devonshire St., Boston, Mass., 

FURNISHES THE 
ONLY PERFECT AUTOMATIC, SELF-REGULATING SYS8- 
TEM OF ELECTRIC ARC-LIGHTING IN THE WORLD. 
In all desirable qualities of Erzorrio Aro Licnts the THOMSON-HOUSTON SYSTEM 
has no equal. The Lights are superior in color and steadiness, and the entire apparatus is 
more economical, efficient and safe, more easily managed, and less liable to derangement thai 
any other. 

THE THOMSON-HOUSTON ELECTRIC CO. was awarded ihe First Prize for th« 
best system of arc lighting, and the best Arc Lamp, at the Cincinnati Industrial Exposition 
of 1883. 

The Thomson-Houston System has been awarded superiority in all the competitive test: 
to whichit has been subjected. NEW ILLUSTRATED PAMPHLET will b 


application. 






» $i. 





ecnt on 


Consolidated Electric Light Co. 


Owning and Operating the 


SAWYER-MAN PATENTS. 


EXECUTIVE OFFICES: | "O05 Walnut t hay 
‘p WY) | 205 Walnut Street; 
Mutual Life Building, | : 


BOSTON OFFICE: ° 
NEW YORK. 


4 Pearl Street, 
CHARLES H. BANES, HUGH R. GARDEN 
President. 





Vice President. 
HENRY C. DAVIS, Treas. and General Manager. 


Plans and Estimates Furnished for all kinds of 
INCANDESCENT LIGHTING. 


"STIMATES FURNISHED for the Thomson - Houston 
System of Are Lighting. 


NEW ENGLAND 
BUTT C0., 


fs et oe 


MANUFACTURERS OF 



















Providence, 


FOR COVERING 
"Telegraph, 
"Telephone 


AND 


ELECTRIC-LIGHT WIRE. 


ALSO 
SINGLE AND DOUBLE 


WINDERS AND BRAIDER: 


Ofevery Descriptio: 
for Silk, Worste< 
and Cotton Braid. 


FINE CASTINGS A 
SPECIALTY. e 








16x 24 DUUBLE BRAIDER. 
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BRAIDING MACHINERY ) ag 
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Irian Hi Wr Work 














TRIPLEX INSULATED 


Wire ant Rubber Co, 


UPERIOR , QUALITY 
OF INSULATION 


ON ALL CLASSES OF 


Slectric WJA7izres 
AND CABLES. 





MANUFACTURERS OF 


Patent Finished Insulated 


Electric Wires, 


TELEPHONE AND ELECTRIC CORDAGE, 


Telegram oes metteleel (FL ECTRIC LIGHT WIRE 
Medical Batteries, Inventors’ Models, Experi- MAGNET WIRE. 


mental Work, and fine brass castings. ‘Send for 
catalogue €. E. JONES & BRO. Cincinnati, 6. PATENT RUBBER COVERED WIRE, OFFICE AND 
tis important to us that you mention this paper. ANNUNCIATOR rae LE AD-ENCASED WIRE 
ANTI-INDUCTION AERIAL AND UNDER- 
GROUND CABLES ETC., ETC. 


OFFICE AND FACTORY: 
No. 67 STEWART STREET, 


PROVIDENCE, R. I. 
EUGENE F. PHILLIPS, President. 
W. H. SAWYER. Secretary and Electrician. 


av 4e — oe 


Dak Pins and Brackets 


OF OUR OWN MANUFACTURE, 


| om ern tea : 
Brownlee & COs, coyone SWITCHBOARDS, 


agai ELECTRIC BELLS, 
MEDICAL BATTERIES, 


AND A FULL SUPPLY OF 


Covered Wires and Elecaie: Sundries 


ALWAYS ON HAND. 
Send for Catalogue. 


DETROIT ELECTRICAL WORKS, 


Cor. 7th and Woodbridge Streets, 
Send for Catalogue. | DETROIT MICH. 


gm —— > a > fe 


THE MOST SIMPLE DURABLE AND ECONOMICAL 


Automatic Cut-Off Engine 


References furnished from the most successful ELECTRIC LIGHT PLANTS - a Unite 
L AND HIGHEST AWARD trom FRANELIN INSTITUTE OF PHILA. Mfd 


Address, 159 FRONT ST., New York City. 














DETROIT, 


DEALERS IN 


Cedar Telegraph Poles 


MANUFACTURERS OF 


Cross Arms, Pins and Brackets, 


OAK AND LOCUST PINS, 


BROWNLEE'S CONCAVED BRACKET. 














In the World. 
States. MEDAL 


FOUNDRY AND MACHINE DEPARTMENT, 


Harrisburgh Car Mfg. Co., HARRISBURGH, PA. 





“THE ELECTRICAL REVIEW,” _ 


Telegraph and aeenons | Ani!lustrated weekly journal, is theacknow led, cd lead. 


SU PL er in the world of electrical science. Edited with care 
Medical Batteries, Inve LI} ‘odels, Ex ark. its editorial opinion is reliable,its news columns bright 
, 
mental Work, and fine brass castings. ‘Send for ructive. 3.00 


per year; single copies, 10 cents. 
catalogue c.E. Jo ONES & BRO. Cincinnati, ©. 4 23 PARK ROW, NEW YORK. 
s that you ment this pape 


aud inst 


G2 Best advertising medium in the electrical field 


3 important to 





THE MATHER DYNAMO-ELECTRIC MACHINE. 


FOR 


ELECTRO-PLATING. 


No Reversing, No Water, 
No Noise, No Spark. 
SATISFACTION GUARANTEED. 


MANUFACTURED BY 


THE EDDY ELECTRIC MFG. CO., 
H. EDDY, 


Hartford, Conn. 
SEND FOR CIRCULAR, 


THE AMERICAN BELL TELEPHONE CO. 


+t 95 MILK STREET, BOSTON, MASS. o* 


This Company owns the Letters Patent granted 
to Alexander Graham Bell, March 7th, 1876, No. 174,- 
465, and January 30, 1877, No. 186,787. 

The transmission of Speech by all known forms 
of Electric Speaking Telephones infringes the right 
secured to this Company by the above patents, and 
renders each individual user of telephones, not fur- 
nished by it or its licensees, responsible for such 
unlawful use, and all the consequences thereof, and 
liable to suit therefor. 








A. 
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THE FOREST CITY CARBON MFG. COMPAN 


CLEVELAND, OHIO, 


Manufacturers of 


“FOREST CITY” CARBONS for ELECTRIC LIGHTING. 


QUALITY GUARANTEED. 


HOLMES, BOOTH & HAYDENS, Sole Agents, 


New York and Boston. 


woscusarare SCMUYlEE Electric Light Co., 9079" «xo 














| Manufacturers of | Started Instantly by a Match, 
When Stopped all Expense Ceases. 


YNAMO MACHINES DON 
VJ FoR INCANDESCENT AND ARC. "33s poor 


' adapted instead of 
= steam power in ali 
industries and of- 
The most perfect system of both Incandescent and Are Lighting. Intire free- pe leoteient bi 
dom from hissing and flickering in our Are Lights, and long life and great bril- | o- ory, for Telegraph 
liancy in our Incandescent Lights. ) ana Telephone as well as Lighting purposes. 
ynamo Machines with perfect automatic regulation, reliable and efficient. Built in Sizes of 1,2, 4, 7,10, 15.426 ind. H. P. 
___ Prices moderate, Estimates made for lighting from Central Stations or for SCHLEICHER, SCHUMM & CO. 
> fT oe isolated plants. Illustrated Circulars sent upon application, Address N. E. cor. 838d & Walnut, Phila. ‘ 
Branch Office: 214 Randolph Street, Chicago. 


aaa reliabl: ,and require less attention than any 
Sue Pca SCHUYLER ELECTRIC LIGHT C0. —— _ 
"Our Incandescent and Are Lights are taking the | New York Office: Tt CONNOLLY BROS., 


fers special advan- 








lead throughout this country, and all work guaran- 44 RROADW:~ 1 . a 
ed satisfactory arttord, Conn. N | 
—— Patent Attorneys and Solicitors, 
. PITTS BURGII, PA, 
; one OP ates aig. “Ee Hee AUS tcc0 PHILADELPEIA, Pa, 
‘ * $57 Souaek Ave. NEW YORK. * | Mutual Life Ins. Building, 10th and Chestnut Sts. 
Elementary Electrical Enstremments. Bottestes. - med i WASHINGTON, D. ¢., 
b ¢ 
Lal iators eto” Address for Uircular- CORNER 6th AND F STREETS. 


ELECTRICAL CASES A SPECIALTY. 


Flectrio Light Globes, 


Manufactured by 


NEW ENGLAND GLASS WORKS, BOSTON, MASS. 


Send for Price List. 



































NP) .6. TLLOTSON & Co, 5 me 
A) sion UDMTO Stale Electric Lighting, G0. 


CABLES {**"*” smacin W ES’TON 


x: ——P =. Subterranean, &c. 
These carbons are made of the Line Wire , D 
BEST MATERIALS, WIRES} House Wire, Lead Wire 


and with the latest improved machinery, of any Insulated Wires, &c. 
required degree of hardness, and can be 


used in all yaakes of Ersctric Lampe. . ahaa INSU TORS{“"" ~~ on 
"he regular sizes, 12 inches long, run from % inc % 5 5 3 
tol inchrdismmeter varying by aizieentha. LA tins, ae! Are and Incandescent Lighting and Electro plating. 
“Kiciat and compute em ageaeanttants | CROSS ARMS!" intter"soa tt 
A large and complete stoc’ ways 0 x ubber Hoo ocks. 
The want of a high order of batt late ha “ 
jong been felt. “Those wishing such would do well tnt ee | TAT ESTON + ARC + LANIPS, 
o use the 
Ouse ROULTON PLATES. ELECTRIC LIGHT, DISTRICT TELEGRAPH, 
Special attention is given to the manufacture of 
all sizes to order. ; BURGLAR ALARM SUPPLIES, &c, 
Price Lists and full information furnished on . 
application. Send for Estimates. 
Also Exclusive Agents of the celebrated 5 
AUSTRIAN Cored CARBON 
ok eho “music wirmour a reacumm.” ELECTRIC MOTORS, AUTOMATIC REGULATORS 
BOULTON CARBON WORKS, |stats eet rn | | 
5, GUIDE. ‘The Guide with twenty pieces of popaler music. Fixtures, Fittings, &c. 
Foot of Wilson Avenue Gee talc mie 7 .f — 
at > *HELRNE 4 OO. Publishers, 1164 Broadway, N. Y. THE W ES O N SYS E M S OF 


CLEVELAND, OHIO. 


STANDARD UNDERGROUND CABLE .coM'Y,|A7¢ and Incandescent Lighting 


ARE SUPERIOR TO ALL OTHERS IN 


EFFICIENCY, SAFETY, RELIABILITY Ano 
Perfection « Automatic Regulation. 





FOR BOTH 











MANUFACTURERS OF 


The WARING ANTI-INDUCTION and BUNCHED 


Telegraph, Telephone and Electric Light, Underground and Submarine 


oes (| ABLES. =—_ Full information with prices and estimates furnished upon application. 
LEAD COVERED WIRE FOR INSIDE USE, PRoor acainsr pampness, |General Office, 59 & 61 Liberty St., New York. 
do. 128 Pearl St., New York City. {cA Work} No. 88 Fourth Ave., Pittsburgh, Pa. Chicago Office, 216 LA SALLE STREET. 





Guaranteed. 
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WILLARD L. CANDEE, 


Treasurer. 


CHARLES A. CHEEVER, 
President. 





TRADE MARK. 


THE OKONITE COMPANY, 


MANUFACTURERS OF 


Telephone, Veteguaees and Electric Light Wires and | Gables for Under- 
d, Submarine and Aerial Us 


13s PARK "ROW s*™= 7? - NEW YORK. 





Thermostats and Thermostatic Fire-Alarm Apparatus 


OUR PATENT CLOSED-CIRCUIT SYSTEM IS ABSOLUTELY RFE: 
LIABLE AND ECONOMICAL, AND DOES NOT GIVE A 
FALSE ALARM WHEN THE CIRCUIT IS 
BROKEN ACCIDENTALLY. 

Our patent hydro-carbon thermostat is ornamental, ad 
justable and never failing, closing or opening the circuit wit! 
xzreat force, and does not destroy itself by use. A sample ther 
mostat mailed on receipt of one dollar. 

Territorial rights and licences can now be negotiated. 


Thermostat Two-thirds Actual Size. SEND FOR CIRCULAR TO 


The Martin- Wilson Automatic Fire Alarm Co., 53 State St., Boston, Mass 


DAY'S Kerite Insulated 


WIRES AND CABLES 


For Telephone, Telegraph and Electric Light Use 
and Electrical Circuits Generally. 


The reliability and durability of Kerite Insulation is unsurpassed, as has been 
proven by years of experience. All rubber and gutta-percha compounds are very 
Tneve ved when placed either in the air or underground, and the supposed new 
insulating materials now being presented to the public, are most of them old 
and discarded experimental products, The present high standard and uniform 
quality of Kerite is the result of 30 years’ experience. 

The ate of TELEPHONE MANAGERS is especially asked to our ANTI- 
INDUCTIO TELEPHONE CABLES, they ‘:e:ng the most practical and 
durable in ~a market, 
ae, TELEPHONE and ELECTRIC LIGHT Wires, for either SUBMA- 

RINE or UNDERGROUND work a specialty. Estimates for complete systems 
of underground wires and conduits will be furnished on ¢ soelieatien. 


AUSTIN G. DAY, Sole Mi Mannfacturer, 


CLARK B. HOTCHKISS, Gen’l Agent, 
Totenh ne Cable. 120 BROADWAY, NEW YORK. 


a THE BEST I8 THE CHEAPEST. Sy 
The Brush-Swan Electric Light Co. of New England. 


b 4 L. STRONG. pveitens. WHITNEY, Secretary. 
D. JUILLIA Vice-President. 4 W. ABORN, Treasurer, 
SOHN B. POWELL, General Manager. 


REMOVED TO Nos. 204, 206, 208, 210 ELIZABETH ST., NEW YORK. 


WHERE ELECTRICAL APPARATUS FOR ALL THE VARIOUS MODES 
OF LIGHTING AND TRANSMITIING OF POWER ARE IN OPERATION. 


NO OTHER SYSTEM IS AS ECONOMICAL IN INSTALLATION AND MAINTENANCE. 


NO OTHER aT) get APPARATUS IS AS DURABLE 
E FIRsT MACHINES MADE ARE STILL IN DAILY OPERATION. 
THE (ts Lights of various Sizes. 
Arce and Incandescent Lights from one Dynamo and Circult. 
Incandescent Lights of various Sizes from Special Dynamo for 
Central Station Lighting. 


Surveys and Estimates Furnished by Experts. 











38 ‘onductor 








YSTEM 
COMPRISES: 
Cost of Apparatus Greatly Reduced. 





- This company owns and controls all the Patents for ARC LIGHTING issued to CHAS. F. BRUSH, 
of Cleveland, for the New England States, New York, Pennsylvania, New Jersey, Delaware, Maryland, 
and the District of Columbia; also the Swan Patents for the same territory. 


a. W. STOCKLY, President. J. J. TRACY, Vice-Prest. W. F. SWIFT, Secretary. 
J. POTTER, Treasurer. N. 8S. POSSONS, Supt. W. 4. POSSONS, Asst. Supt. 


THE BRUSH ELECTRIC 60., 














The Sole Manufacturers, under all the patents of Charles F. Brush, for Electric Lighting, Storage | 


Batteries, Carbons, fy AS ae? Machines, Electric-Motors, &c. 
WE FURNISH the ONLY COMPLETE and PERFECT SYSTEM OF ELECTRIC LIGHTING. 


Machines for Are Lighting, pron lights of 1,200, 2,900, es aa and up to 100,000 candle power. | 


Our No. 8 nang | 65 lig! nts of 2,000 c. p. with about 45 
Over twenty different styles of arc lamps, for indoor and outdoor use, and for tower lighting. 


MACHINES<«*INCANDESCENT LIGHTING,| 














adapted for use with Swan Incandescent lamps. These machines are automatic ana Jo not require the | 


use of any switckes or resistances outside of the machine to govern the current. Will run any number | 
of lamps from one up to the full capacity of the machine, without change of speed and without the use | 
of any apparatus outside of the machine. 

Our prices are lower than other makers. 


Storage Batteries, for Incandescent Lighting and for Electric Motors. Our storage batteries are the 


only practical ones offered in the market. They are especially adapted for situations where lights are 
needed for only four or five hours per day and where it is convenient:to use power during the day to store 
up the current. There are thousands of such places where our storage battery must eventually be used. 


CARBONS For ARC LAMPS. 


Our carbons are the purest and best made. We have the largest and most fully equipped carbon factory | 


in the world and our prices are very low. 


ELECTRIC MOTORS. 


We have commenced the manufacture of the Brush Electric Motors and shall soon be prepared to fill 
orders for all sizes from one up to forty horse-power. In many locations these are the most economical 
producers of power and will largely used by Lighting Companies and others where small powers are 


required. 


THE BRUSH ELECTRIC CO. (2.5.5 Pols 








ANSONIA BRASS & COPPER 60. 


Manufacturers of 


Pure Electric Copper Wire, 


BARE AND COVERED, OF EVERY DESCRIPTION. 


“ACME” BRONZE TELEGRAPH AND TELEPHONE WIRE. 


Warercoms: 19 & 21 Cliff St., New York. Factories: Ansonia, Conn. 


incandescent Lighting on Arc-Light Circuits. 


The Brown Automatic Converter 


Will supply and take care of ten to twelve 16 U. P. Incandescent Lamps, at any point on an arc~ light circuit from 
an initial current equal to 2,000 C. P. arc lamp. 

Can be used with any make of arc-light dynamo. 

Any number of the lamps can be turned on or off “without affecting the rest. 

Invaluable to arc lighting companies as a means by which they can secure customers, from one up, for incan- 

scent lighting winds <2 0 on their circuit, without involving the large os - ——— lighting plants, 
" the necessity of getting a large number of subscribers to commence wit dress, 


THE BROWN ELECTRIC CoO., 


400 WOOD ST., PITTSBURGH, PA. 
8.1. WILLARD, ESTABLISHED 1853, H. C. ADAMS, 


Vice-Pres., Treas. New York Agt. 
and Gen. Mer. P. C. ACKERMAN, 


BOOTH & be Boston Agt. 
oumes: AYb PE Ng .. 


BARE an INSULATED WIRES 


——FOR——_ 


ELECTRIC LIGHTS, TELEGRAPH AND TELEPHONE. 


“ SOLE ACENTS FOR 
FOREST CITY” Carbons *"onrinc.. 


; 25 P i Federal St. 
WAREROOMS, {25 wha s} NEW YORK. ak Scoapess ’st.,} BOSTON. 


Factories, WATERBURY, CONN. 


BRIDGEPORT BRASS CO. 


BRIDGEPORT, CONN., 


INCORPORATED 1865. 


BRASS, COPPER AND GERMAN SILVER 


WIRE anv ROLLING MILLS, 


Bare and Insulated Copper Wire for Electric Conductors a sia, 


SOLE AGENTS FOR THE 


BRIDGEPORT ELECTRIC MFG. CO. 
The Armington & Sims 


AUTOMATIC CUT-OFF ENGINE. 


for all purposes where power is required. 


CLOSE REGULATION, 
ECONOMICAL OF FUEL, 
SMALL SPACE REQUIRED, 
MODERATE PRICE, 
OVER 1700 ENGINES IN USE 
SBLLING AGENTS; 

JARVIS ENGINEERING CO., 61 Oliver St., Boston. | T. W. ANDERSON, New Orleans, La. 
FORD ENGINEERING CO., St. Louis, Mo. E. P. HAMPSON & CO., 36 Cortlandt St., New York. 
3. F. RANDALL, Warren, Ohio. TANNER & DELANEY ENGINE CO., Richmond, Va. 
MARKLE, Detroit, Mich. MORTON, REED & CO., Baltimore, Md. 


H. B. SMITH MACHINE CO., 925 Market St.,Phil..Pa. | WM. MINNIGERODE, Atlanta, Ga. 
F. H. HAYWARD, 201 La Salle Street, Chicago, Ill. 


MODEL and g_ Send forCircwars. 








MANUFACTURERS OF 

















i cstrations for Catalogues, Circu- 
Ta, etc Theswne cee , printed 
ound and mailed. if des’ 
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LEC TROTYPIN CRE and estimates. 


aihapeelsses A. MUGFORD, Hartford, Conn. CINCINNATI, 0. 


Ww ORK sx SPECIALTY. (Mention this Paper) 






















; “ELECTRIC = 
PLEATHER, BELTING: 
itl 


SWIFT-RUNNINC MACHINERY. 
Warranted to run steady and smooth. and without stretching. | | 
Write for particulars and pricesto | 
CHARLES. A. SCHIEREN &CO., | 


Manufactarers and Tanners of Oak Leather Belting 
and Lace Leather, 

















47 Ferry Street, New York. 


ECTRIC BELTING. 
16 ARCH ST., PHILADELPHIA, 86 FEDERAL ST., BOSTON OAK BARK EL 


No. 8 Werry Street, N. ¥. 
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